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LEARNING CYCLE 

The objectives of this study were to explore pre - and post - conceptual 

understanding, experimental skills and satisfaction of students who experienced 

5E inquiry learning cycle. The one - group pretest - posttest design and one - shot 
th 

case study design were employed. Research samples were 44 10 Grade students 

studying in the second semester, academic year 2014. Research instruments were 

inquiry - based lesson plans, 20 questions of the three - tier test, experimenting skills 

evaluation rubric and satisfaction rating scales. Data were analyzed by percentage, 

means, standard deviation, dependent sample t - test and correlation coefficient. 

The findings showed that students who experienced 5E inquiry learning cycle 

achieved post - test score of conceptual understanding higher than that of the pre 

- test score at the 0.05 level of statistical significance. The rank of complete 

understanding based on post - test score from high to low scores were nucleic 

acid, carbohydrate, protein, and lipid, respectively. Students had misconceptions 

mostly on lipid and it was about 18.75%. This was due to the lack of abilities to 

recognize cause - and - effect relationships. The correlation between score of 

conceptual understanding and confident score in answering question was positive and 

wasat the high level. For the experimenting skills, the students had the highest 

percentage for doing experimenting skills and lowest percentage for writing laboratory 

reports. Students satisfied with 5E inquiry learning cycle at a good level. 
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'VI111~btJ'U~'Uu~1~1(?)jb~'U bb6'l~~mu~ 41mJJb\116'lbb'U'U~€l b'VIiie:J'UntJ~mu~ 1 (.n1~~ 1.2) vh1Vf 

'!!m~tJ'U~13J1';ifle:J5'U1tJb'VI~t:J691'Ufl1jb~tJ'U1~bU'Ue:J~1\I~ (James H. Hageman, 2010) • 
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~111: J. R. Roberts et al., (2005: 107) 
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'U an Iii 1 n Lfl~a..:~ij aVI~a~a n1'H'Ia'U Iii~ b tl'U?i1'UVIti-:~~61'1~qJ~ am~~~ m ~ L~ E.J'W m ~6'1a'U bb~1 
m~tJ1'Um~VI~an~1~m~b~E.J'Wm~6'1a'Wnii?i1'W61'1~'Y~v'h 1l1ir m~E.J'W Lfi~fl11&J L oU1Liil 1 'W m~ L~E.J'W L ~11 
111fl~'U~afililm~11~1E.J1 f'l~mnTH~tJ'W~bL 'I.J'll~'ll L6'11~ 5 ~'U L U'U1~m~~~m·H~tJ'U~~111~111 LL 'U'J :w ~ ~ 

'Vl'J~~ Constructivism (fl~5m Vl1&J~"tl, 2554; 6'1t:ITU'U?i..:JL6'1~11fl1~6'1a'U1'VlE.J1f3116'1~~bL~~ 

b'Vlflb'Ub~~. 2548) ii~'U~a'Ufl1~6'1a'U 5 ~'U~a'U tl~~fla'I.J~'Jtl~'U~ 1 ~'U6'1~1-:Jfl'J1116'1'Uh 
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(explanation) ~'U~ 4 "tlt11E.Jfl1111i (elaboration) LL~~~'U~ 5 tl-:i~Li1w~.J~ (evaluation) 

~111cl'1~'1.J ("!11(;1~ ~1tJ~1(;11, 2552; ~n~f31~ 6'11l1~':i, 2554) ~.:JbU'Um~'ll'J'Ufl1':i~L'l!'U~b~tJ'UbU'U . ~ 

61'1~qJ1~E.J~1'Um~'I.J'J'Um':i'Vl1.:~1'VlE.J1f311a~~ (wi1~1 n'UE.J~fl1'Yiiltl, 2557; 11~ru a'U'Vl-:i'l11~.:~, 

2554) L'Wn1':i~'lll'i'W LG'I1~VI1 ~1-:i'Jiil (Jl':i'JiiJG1atJ~htJ15m·H~h-:~ '1 (6'1mD'U?i-:~L?~~:wn1'H'Ia'U 

l'Vltnf311G1~~bL~~b'Vlflb'Ub~~. 2548; Casey M. Bethel & Reguel L. Lieberman, 2013; Edward 

G. Senkbeil, 1999) ~1E.Jn1':i~.:~ijavi11il'UVh1l1Lii~m-:il'i'U'W'U (L'llqjlil'W':i B'U'Vl':i6'1~, f11'U~~~-r~,r 

'J~LG1~1 LL~~a~6'1':i1 BG1G1~~cJ, 2554) vi1Ll1Lfi~fl'J111~fl'J111LoU1hJ (Edward G. Senkbeil, 1999) . ~ 

bfi~m':i-r'I.J~a~1-:~iim111VI111E.J6'11111':it:l6'1~1-:~a.:~l'lfl'J 111-rl~ ~1 E.J (;l'Ub t~-:~ ( n11 ~'U"!J' 1 "!1 E.J ir"lf:S11 Lb~ ~ 
~ ~ . 

cv Q.l ~ .<C:tt. ff cv ff .::::... Q .Q. qt( 

L6'1'Ua "!l'tJ':i11E.J, 2557; L'llqjlil'W':i ti'U'Vl':iG1~, f11'U~~~':i~'U 1(;lJL6'fm Lb~~a':iG1':i1 t~aa~':iE.J, 

2554; G1t:I1U'U?f.:JLG1~11fl1':iG1tl'Ul'VltJ1f311G1(;1~bb~~ b 'Vlflb 'U b~ ~, 2548) bb~ ~ bn'I.J m 111-rl. 11 'UG111a-!l 
~ 

1~a~1-:IE.J11'U1'U (wilm tl'UE.J~n1qJiilt1, 2557; L'llqjlil'W':i B'U'Vl':i6'1~, m'U~~~-r~,r 1~LG1~1 

Lb~~a~6'1':i1 a6'16'1~~ri, 2554) ~~a~lil'UG11111':im~a111E.J.:~R1111~?1~1~tJ~~"il11'W1~ (1-:i'U"lf L:ffaaa'U 
~ ~ . 

QJ Q.l .. Q QJ tf 

LL~~LG1'Utl "!l'tJ':i11tJ, 2557; 'W'Um fl'Ut!~fl1qj'<il'U, 2557; Casey M. Bethel & Reguel L. 

Lieberman, 2013) bL~~"Ii1 E.J 1l1~ L~tJ'U~ii~~G111t:]'VlB'Vl1-:Jfl1':iL~E.J'U~1L'D1 h111 'U11~'Vl1-!ll'Vltnf311G1(;li 
v ~ 

1~111nou'U (L'llqj'<il'W':i B'U'Vl':i6'1~, fl1'U~~~-r(;l,r 1~Lam Lb~~a~6'1':i1 B6'16'1~~c1, 2554; ~n~f31~ 

6'1.fl1~':i, 2554; Casey M. Bethel & Reouel L. Lieberman, 2013) ~-:~,!'Um~E.J~-!l~~m':iL~E.J'U~ 
q :::;, \1 " 
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1~tJ 'EnPltJ LL 'U'U~16'le:J\11fli.:IG'I~1\Ib:U L~ n~~1:UntJfi'oiJmi:Un1i'V1~6'le:J.:J • 
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·'"" ... .,., "' 1 "' .r 1.2.1.2 LuitJ'UL'VItJ'Ufl11:Ub'll1b'oiJL"IJ.:J:U 'U:UI'l i1tlb'Ue:J'\111 

1.2.1.3 1Lfli1~~fl11:wG1:u~'Ut5'1Ja.:Jfl~bL'U'U:U 1 'U:u9intJfl'l1:wl1''U h 1 'Un1il'le:JtJf'11m:w 

1.2.2 b ~aPim~nVIn~~ mi'VI~6'la.:J'lle:J.:Jir m~tJ'U~L~tJ'U b~e:J.:JG'I1i:S11:u b~ ~~~'l tJi'!]:il' mmi:il'~ mi 
v 

b~tl'U~Lb'U'U~'ULG'I1~ 5 -lJ'U 
" ., v 

1.2.2.1 lLfli1~~Vi'n~~n1i'VI~6'la.:JVi'.:~-a''UL~tJ'U 
v 

1.2.2.2 lbfli1~~Vi'n~~mi'VI~~a\li1mua'VI1 

1.2.3 L~aPin~1fl11:U~.:~vmh'lla.:~irm~tJ'IJ~b~tJ'IJ L~a.:~ G'11i:S11:wL~~~ ~1tJ1'!]:il'mmi:il'~mi 
v 

L~tJ'U~LL'U'U~'UbG'I1~ 5 -lJ'U 
" 

"' """' 1.3 fl:U:UI'l~1'Un1';i1';)ll 

1.3.1 ... mi:il'~miL~tJ'U~~htJ1n:ilmmib~tJ'U~bb'U'U~'ULG'I1~ 5 ~'U b~a.:~ ?11i:S'l1:UL~n~ G'I1:U1i~ 
'U d.J " , 

L ~:wr111:U L .U11 'oiJ:U 1 'U:u9i1'VI tl1fi!1G'II'li~~nl'i'a\I'VI~\I L~tJ'UG'I.:~n-;hna'UL~tJtJ 
" " 

1.3.1.1 r1~ LL 'U'U:U 1 u:u9i~.:~.ff'WL1tJ'U'VI~\IL~ tJ'U~\1 n--hna'WL~ m.J a ~1'1:Wirm1'1~fY'VI1\IG'I~ 9i 
.,J .... 
'VIi~~'U .05 

1.3.1.2 ir m~tJ'U:W:w 1 'U:U9i~~nl'i'a\IG'I:UtJinh ~:UG'I\I~'U'VIm1m .Oa'\111 
'U \1 'U • 

1.3.1.3 r1~ bL 'U'U:U 1 'U:U ~ nu flll:wJttJh 1 u nl1"1'1 auF'hm:uilr11 1:wGY:u~'Uth ~ \I'U'l nt 'U 

i~~'l.JG'I\1 
" 

1.3.2 mi:il'~mib~tJ'U~~btJ1n:ilmmiL~tJ'U~bb'U'U~'UbG'I1~ 5 .ff'U L~e:J\1 G'l1i:S11:wL~n61 vl11~ 
" d.J \1 , 

irm~tJ'U:WVi'n~~ fl1i'VI~~a\1~1 LO~ tJatJ 1 'Ui~~'U~ 
" 

1. 3.2.1 irm~tJ'U:Wfl~ LL 'U'UVi'n~~mi'VI~~a\1~\l.ff'UL~tJ'Ua~ 1 'Ui~~'U~ 
QJ q Cll Q.l !'I QJI q .K 

1.3.2.2 'Um itJ'IJ:Ufl~LL'IJ'U'VIn~:::mi'VI~~a\latJ b tJi:::~tJ~'VImtJa'\111 " . 
1.3.3 mi:il'~mib~tJ'U~~1tJ1n:il'mmiL~tJ'U~LL'U'U~'UbG'I1::: 5 .ff'U L~e:J\IG'11i:S'l1:uL~n~ vh1~ 

'U d.J 'U , 

irm~tJtJ:Wfl'J1:U~\I'Vm h'VI~\Ib~tJ'Ua tJ 1 'Ui:::~tJ:u1n 
" 

1.4 'YJ£JUbeuP~n1~1ie.~ 

1.4.1 tli:::"111ni1'Un1i1:il'tJfl~.:Ji1'1~LLn irm~tJu.ff'UirutJ:uPin~1tl~ 4 LLl!-.l'Un1iL~tJ'U 
1'VItJ1fll1G'II'li-flrul'lmG'II'li h'IL~tJ'UG'II'l~~~Lnfll eJ1L.nm:Wa.:J :il'I'VIi'~fll~G'I:::Ln~ .n1flb~tJ'U~ 2 

tlmiPin~1 2557 ~1'U'J'U 5 ~mL~tJ'U ~1'\J'l'U 221 fl'U 
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1.4.2 mhJvl'-;reJ~1\I 1~LLri '\Jm~E.J'Uiul!uE.J11Plfl'l~ntJ~ 4 LLt:.J'Ufl11L~E.J'U1'Vlmf3!11:1~{-f!ru~f3!11:1~{ • 
b1\IL~E.J'UI:1~~~~Lflf3! eJ1L.fleJLiie:J\I ~\I'V!')\ilf'l~r:1:lLfl~ .fl1f!L~E.J'U~ 2 tlfl11Plfl~1 2557 ~1'U1'U 
1 ~eJ\IL~E.J'U ~1'U1'U 44 fl'U 

... !'I .. .J :'1 ... 1" 0 1.4.3 1:lE.J:lb1~1fl11f'lfl~1 e:JE.J b'U.fl1flb1E.l'U'Vl 2 ufl11f'lfl~1 2557 "!!L'Jm~1'U1'U 10 fl1tJ 
'IJ 

1.4.4 vl1LL'lh~Plfl~1Lbtl\leJeJnLU'U 2 'lh:lL.fl'Vl ~eJ vl1LLtl1~1:11:l 1~LLn fl11L~E.J'Ui~1E.l1'!]~fl':i 
fl1';ib~E.J'U~Lb tJtJ~tJ bl:11:l 5 ~'U L~eJ\1 1:111=61 b11L~ fl~ Lb~:lvl1bb tl1~111 1~ Lbrit:.J~~11fl'VJB'V11\Ifl1':i b~E.l'U, 

'IJ • "I 

fl1111 b -iJ'1L~ b '8 \11lb 'U11 &\, Vlfl~:l fl11'Vl\il~eJ\I bL~:lfld111~\l~eJ h"lleJ\1'\J fl b~E.J'U~1~-rtJ fl11~ \il fl11b~E.J'Ui 
" ~1E.l1'!]~fl':ifl11L~E.J'UiLLtJtJ~tJLI:11:l 5 oU'U 

1.5 ila111A'r4Vhil'r41:: 

1.5.1 fl11L~E.J'U~~1E.J1n~mrn':iL~E.J'U~LLtJtJ~tJLI:11:l 5 ~'U LU'Ufl11~\ilfl~fl1':i11fl1':iL~E.J'U-rl:\ilCJ 
'IJ ~ 'IJ 'IJ 

b U'U'!! m~ CJ'U b U'U f'I'U ~ nm\1 '!! fl b~ V'Uih11'U ~111L 'U fl11tl n'IJ&\ n~ fl':i111ii fl1':i LL~ fl L tl~ V'U fl1 111 ~~111 n'U 
'IJ ~ 'IJ 

LL~:l~\lbl:1~111 ~'l!n L~V'UI:1~1\IeJ\Irlfl111li~1 V~'ULeJ\1~1'Ufl1:ltJ1'Ufl11~L tl'W~'U~eJ'UeJ ~1\1 L tlu1'!]~ m 

1.5.2 fld111 L-il1h L'B\111b 'U11&i 'H111V~\I fld111~ fld111L-il1L~"lleJ\ItJflfl~~ii~eJ~\IL\il~\I'H-ct\I'H~eJ 
'IJ • 

L ~f) \IL\il b ~ eJ \1 \-1-ct \1 el'Ub n \il ~ 1 n-il m Vi~~~ \1 'H~ fl fl1 ':i t:.J ~"ll e:J\1 fl11'Vl \il ~ eJ \IL 'U'Vl1 \11 'Vl v 1 j3j1 (;'1 ~ { Lb~ :l 
1:1m'U fl1':itU ~ 1\1 1 LbGlTU1111tl1~111 ~ L -if 1~1 V n 'U L tJ 'U-iJ'eJ1:1~tl mh\lii'H~ fl fl1':i LL~~ 1:1 eJ \il f!Gl eJ\1 ntJ 
.., ""' ~ 

'Ufl1'V1V1f3!11:1~':i 

1.5.3 1:l~tJfl1111L •ih hL;a\111b 'U11&i1'V1V1f3!11:1~fl 'UL~e:J\I~L~V'U"lle:J\1'\Jm~v'UbLD\Ie:JeJmtl'W 5 ':i:l~'U 
1~LLn 

1.5.3.1 111 'U11&\~(lfll'i'eJ\11:111tJ':iru (Complete understandino, CU) ~e:J ~eJtJvl1L~eJfl(lfl 
~ ~ ~ ~ 

" ~ L "H~t:.J~(lfl~eJ\11:111tJ1ru 
• 'IJ 'IJ 

1.5.3.2 111 'U11&i~~nl'i'mLL~1lir:111\J':itU (Partial understanding, PU) ~e:J ~eJtJvl1L~e:Jfl 
Clfl b'VIIP1~E;'!Clfle:J~1-:!Ue:JV 2 a.:~fith~nau 
'IJ • 'IJ 

1.5.3.3 11b'U11&i~fl~1\ilbfl~eJ'UtJ1\1~1'U (Partial understanding & Specific Alternative 

conception, PS) IPle:JtJvl1L~e:Jfl(lfl e:JfitJ1VL'HIPlt:.J~(lfltJ1\1~1'U eJ~1\IUeJV 1 e:J\Ifltl1:lfle:JtJ 'H~e:J~e:JtJ 
'IJ • 'IJ 

vl1b~eJfl~\il b'H~t:.J~(lfl 'H~e:Jvl1L~e:Jfl(lfl 1~~eJtJL'H~t:.J~ 
, \1 \1 , 

1.5.3.4 111 'U11&i~fl~1\ilLfl~e:J'U (Alternative conception, AC) ~eJtJvl1L~eJfl~\il e:J5tJ1V 

1.5.3.5 1liL-il1h (No Understanding, NU) 1~~eJtJvl1L~eJfl1~~eJtJL'H~t:.J~ • 
1.5.4 fl111Lfl11:l~fl1111L-if1 hL"li\111L 'U1I&i~fl~1\ilLfl~eJ'U'H~\IL~V'U ~eJ fl11Plfl~1fl11~eJtJfl1(1111 

~e:J'W~ 1 LLtJtJL~e:Jn~e:JtJ~111ntJ~e:J'W~ 3 rn':iL~e:Jm:l~tJfl1111L~mtu1uf11~e:JtJ ~'Wh/t~~uh 
1.5.5 VI fl~:l rn ':i'Vl\il~e:J\1 l-1111 v~\1 fl':i:ltJ1'U fl11'Vl1\11'Vl EJ1f3!11:1~{~utJ1ru1rn1~H1 u rn1tl~'IJ&i 

b ~eJ'H1fl1~eJtJ'H~eJ'Vl\ilr:1eJtJI:11111 &\ ;'i1'1J~1~~\I Le:J1111 'U fl1':i'Vl\il~ eJ\1 tl1~'1JfleJtJ ~'"W 3 ~'U~ e:J'U\-1~ fl ... 
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cv ct 'l u a d .r:J vet v ;: ~ 
1.5.6 bb 'U'U6'1€1'Uf11:U1\1lfld1:U'V'I.:J'V'I€1 b"il"Uti.:I'Unb 'HJ'U Vl:U1EHN bb 'U'U6'1€1'Uf11:U'VIC-Jf'lmn6'1':i1.:1"1J'Ub 'V'I€1 

'II 

1oU'611Vl-r'U1\1lrn1:uw.:~'V'It~1"il"1l€1.:J1!nb~eJ'U~'UiJ5e.~:uPimntJ~ 4 ~b~eJ'Un"ilm':i:ufl1':ib~eJ'Ui~1e.~1~~m 
fl1':ib~f.I'U~bb'U'U~'Ub6'11~ 5 ~'U b~€1.:~ 6'11':i"li11:ub!;lfl!;l ~m~e.~6'1~1.:~;'U lil1'U1'U 20 -i!€1 

'II • 'II 

:'i .-d ' llfQI 1.6 \J-a:: bfl'tf'L!VIfl1~11lil:: \1l'a'U 
d .., .., .! .. .., v., .. 1 .. d v 'I d 

1.6.1 b 'V'I€l'V'Iw.J'U1C-J~6'l:U'J'VIti'VI1.:Jfl1':ib ':if.I'Ubb!;l~'V'Iw.J'U11"111:U b"1!1 b"ilb "!l.:J:U 'U:UI'I'VI~fll'l€1.:1 b'Ub ':i€1.:16'11-:i 

"1i1 1:ub!;lfl!;1"1lti.:JUflb~eJ'U~'UiJumJPimntJ~ 4 b~:UG'l.:J,r'U 
• 'II 

1.6.2 b iJ'U bb 'U'"J VJ1.:~611Vl-r'U 1"1 1 ~ 6'1€1'U1'VI f.l1f'116'11'111 'Ufl1 1 b~ €1 n1.Un"il n':i':i:u bb!;l ~ ~€1 n11 b~ e.~'U 
'II 'II 

'JI.I !I' Cl.l cf Cl.l cv d 

fl1':i6'1€1'U b VlG'l€1\111"1!;1€1.:1 fl'U b 'U€1Vl1 bb!;l~'"J f.I"Uti.:J'Uflb ':if.I'U 

1.6.3 bU'Ubb'U1'VI1.:~1 'Ufl1':i'l11n"ilm':i:ufl1':ib~f.I'Ufl1':i6'1€l'Ubb'U'U~'Ub6'11~ 1 '\Jtm 'Ubd€1Vl15'U 1 Vl~€1 
1 'U':i1eJ1"1n5'U 1 b~m1w.J'U1C-J!;1Gl:U'J'VIB'VI1.:Jfl1':ib~eJ'Ubb!;l~~w.J'U11"l11:Ub-il1 hb =8.:~:u 1 'U:U~~~n~t~.:~1 ~~.:~,r'U 

1.6.4 b~m~:ul"l~bb'U'U o-Net ':i~~'Uh.:~b~eJ'UL'U6'11':i~fl1':ib~f.I'UTIVm1f'116'11'111~b~:u6'1.:~ 
'II 'II 



d 
'U'VI'VI 2 

m'3Pim~nft11:WL-b'11'\IL:U.:J:w1'LI:w~LLrt~Vi'n~~m1'Vl~rt'tl.:JL~'tl.:J~11:S11:wLrtnrt 1~CJ1i1n~mm1L~CJ'U~ • ~ v 

LL'I.J'I.J~'I.JL~1~ 5 ~'U ~1'VI~u'l1m~CJ'Ui'LI1Ytw:wPin~1U~ 4 1'Lim11~CJI"1~-:Jd e!i~CJ l~Pin~1~111 v 

L'tln~11 LL'U1fi~ LLri~'Vl~~~!Jl1-:J '1 \Jlrt'tl~'\l'LN1'U1~CJ~LMCJ1-b''tl.:J L~t11'!Xi1m1:wi 1"111:WLi1L'\J1'U 

'VI"'nn11LLrt~'Vl~~~!Jl1-:J '1 ~i1~1'ULMmieNtl'I.Jn1'3Pin~11~CJI"1~-:Jif LLfl~ 1~'ll1L~'U'tl\J\1:W~1-b'tJ!JltJ hJif 
... 

v v 4 II .e!il cv 

2.1 1!)'\ln1n11L1CJ'U~LL'I.J'\J~'I.JL~1~ 5 "i.I'U 

2.2 :w 1 'U:w~1'Vlmfii1~1Jli 

2.3 Vi'n~~m1'Vl~rt'tl.:J 

2.4 1"111:W~.:J'Vl'tlh 

... 
5 -rr'U 

., 
2.1 1i]~n'3nTn~vufLLuuihmt1: 5 iu 

... 
n11~~n1'H~CJ'UiLL'U'U1!]~n1n11L~CJ'UiLL'\J'I.J~'\JL~1~ 5 -rr'U'VI:U1CJii.:J ~ULL'I.J'I.Jn1~'1.J1'Un11L~CJ'I.Ji 

L 1J'Ue!L~CJ'UL U'Ufii'U~ nrt1-:JL ~'tl 1 '!Xe! L~m.J~1:W11~ 1 i15m1~'1.J L~1~'VI11"111:W~'Vl1-:J1'Vl CJ1fii1~1Jli ~m~CJ 
\1 \I \1 \J 

Vi'n~~m~'U1'Lim1'Vl1-:J1'Vlmfii1~1Jl1 (~i16 L'VIl.n~'lJ'3~a'Vl~, 2543: 10-11) mh1~t1 '11m~CJ'U!'i'tJ.:Ji1 • 
~1'U~1:W 1 'Un11tlnu1hJ~n~1'VI1~tl LLrt n L tJ~ CJ'UI"111:W~LLrt~1J.:J 1 '!Xun L~CJ'U~~1-:Jf111:W~~1 tJ \Jl'UL'tl..:J 1 'U n11 dJ \1 • \I 

~'U'Vl'I.JI"111:W~'tl~1..:Ji1m1:W'VI:W1CJ~1CJ\Jl'UL'tl..:J~LU'U~'U\Jl'tl'U (Lf1n~~~1 LL~..:Jnrt1..:!, 2550: 24) L~CJI"11 
\1 a~ • \1 

'\l~!'i' tl..:J m~!'i''U 1 '!Xu n L~CJ'ULfl~ n11 L~CJ'U~~1 tJ \Jl'UL'tl..:J.fl1 tJ 1!'i'~.fl1'Vl LL 1~~tl:W~ L 'VI:W1~~:W (.fi''Vl{fiu'Uvl • v 

~\Jl'U'Vl..:J~Jll"l, 2550: 16) 1 'Un11if~m'\J'U~..:J L~~:Wn11~'tl'U1'Vl CJ1fii1~\Jl iLLrt ~ L 'Vll"lL 'U Lrt ~ (2548: 

219-220) 1~ tJfi'U1 tln11L~CJ'U n11~tJ'U1'VltJ1fii1~\Jl{L~ tJ 1 -ffm1~~n11L~CJ'U ~LL 'U'I.J1 n~ fl1n11L~CJ'U~ v ~ v 

LL'I.J'\J~'\JL~1~ 5 ~'U U1~n'tl'\J~1CJ~'U\Jl'tl'U~~1~ru ~L~CJn111n~mm1~'\J~1~'V111"111:W~ ~..:J.fl1'Vl~ 2.1 
v ~ v 
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.n1w~ 2.1 1'i]:[n-am-aeif1'Lilmrum-ailut.a1:: s i'LI 
~111: G'lt:l11J'LI~-:!L6'1~11fl1':i6'18'Lil'Vli:J11"!16'1111~m'l~L 'Vlf'lL 'U 1~~, 2548 

'<il1nn1YI~ 2.1 6'113J1':it:~81h.nt.~1~-hrn..Jmm':iL~t.J'UfmJu~hJL6'11~ 5 .ff'U ·th~n8u~-;w 5 
" " "' "' ""' "ll'U\118\.1 ~-:I'U 

< 1) .rr'U6'1~1-:~f'l113JG'I'U h Ltl'Urn':i'I11~'U'Vlb~t.J'U'VI~m~8-:~~61'U 1'<il ~-:~m'<iJ Ln~~'Ub8-:l'<il1nf'l11116'1-:~&rt.J 
'\J 

'VI~881'<il b~3J'<il1 flf'ld13JG'I'U 1'<iJ"lJ8-:!~TU m~ t.J'Ub8-:! L~m~'l1161'U 1'<iJ 81'<il111'<il1 f1 L 'VI~ fl1':iru~n1~-:! Ln~~'U8 ~ 
1 'U"Ih~ nm,!'U 'VI~BL tl'U L~a-:~~ L ~a11 1t.~-:~ tl'Uf'l1111~ L~11~ L ~-:~ L~t.J'U~111 LL~1 L tl'W ~1m~ ~'U 1 ~'I! m~t.J'U1J n 

'\J '\J ' 

6'1~1-:Jfl1t:l111 ~13Jtl'U n1'VI'U~"lleJ'U L "ll\11 LL~~ LL '<il n LL '<il-:J':i1 t.J~~ La t.J~"lleJ-:1 L~a-:~~Pi m~n 1 ~ij f'l113JoU~ L '<il'U~-:J~'U 
LLm~i1LL'W1'Vl1'1.ffim'WnTnhn'il11111'ill:'le:J'Ue:J~1\I'VImn'V1~1CJ 

(2) .ff'U~1':i1'<iJLL~~A''U'VI1 Ldel\'l1f'l113JL-!J11 '<iJ 1 'UtJ':i~L~'U'VI~eJfl1t:I13J~G'I'U 1 '<il'<il~Pims-18~1-:l~eJ-:ILL Vl 
LL~111-:I LL~'Ufl1'VI'U~ LL 'U1'V11-:In1':i~1':i1'<il 11l':i1'<il6'18'U ~-:16'1113J~hi1'Ufl1'VI'U~'V11-:I L~eJ f1~ L tl'U 1 'IJ1~ ~-:JiJ8 

"" 
'lllju1iLYlmnu':i1'U':i111-1la:!J~-!l86'1'UL'Vll"l 'VI~a'll':i1n!Jm':iru~1-:~ ~ m':i~ms-1'VI1-!la:IJ~'<il1man6'11':ieJ1-:~a-:~ 
'VI~el\l1flbb 'VI~-:J-!JeJ3J~~1-:I 61 Lvla 1 m~111~-:J-!JeJ3J~eJ~1-:JLflt.J-:JYieJ~'<iJ:: 1m 'U.rr'U~eJ 1 'lJ 

'\J I '\J 

(3) .ff'U eJB'U1 t.JLL~~~-:~-!JaG'I':i'll Lda 1~-!JeJ3J~eJ ~1-:!L fi t.J-:!YieJ'<il1fln1':i~111'<il 111':i1'<ilG'IeJ'U '111-!JeJ11~ 
' '\J '\J 

m~3J1lbf'l':i1::~ LL 'IJ~~~ G'l':i'IJ~~ bL~~'Lll LG'I'UeJ~~~1m 'U':i'IJ Lb 'U'U~1-:I 61 f11':iA''UYI'U 1 'U.ff'Ude:l1'<ilb tl'U 1 'lJ 
' '\J I 

1~'VIm t.J'V11-:! Lb~~~m~'<il~8t.J b 'U':i'IJ LL 'U'U 1~fl6'11111':it:IG'I~1-:!8-:!flf'l113J~LL~~"li1t.J 1 ~Ln~f11':iL~tJ'UTI~ 
~ ~ ~ ~ 

( 4) ~'U"llt.J1CJf'l113J~ Ltl'U~'Uf11':i'l11f'l1111~~6'1~1-:I~'U 1 'll L ~83.1 Lt.J-:Jtl'Uf'l113J~b~3J 'VI~BLL 'U'Jfi~~A''U 
'\J '\J '\J 

L~3JL~3J 'VI~eJ-!JeJG'I':i'llm~J:tfl-ifafi'U1t.JG'It:11'Ufl1':itU'VI~eJL 'VI\11 f11'HU~'U 61 Lb~::vh 1 ~Ln~f'l113J~f11'1-:!"ll11-:l 
" , I cu 

~ 
"ll'U 
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bblJ\Jl!]~n1n11b~EJ'l.!ibblJlJ~lJb?f1~ 5 .rru (.fl'W bfl1'VI1'W\Jfl6, 2542: 126; vh.Jfr'U5 b~"lJ~fO!tJI1i', 
2544: 60-61) ?f1l.J11t:l?t~tJ1~~.:).a 

(1) LtJu~i'L~tJ'ULtlu~u6mn.:J 
" " 

(2) L~t~ui~'l t1 fl11fl~ijenlh Ln~ rn1#i''U'W\J Lbfl~bbflUqJ'VI1~'l tll'l'ULB~ 

(3) ~~lil11~~ ijm1l.l~~Fl~'VI'U b~Bl.l 1t~~F111l.l~L~l.lLoU1F111l.lTI'VIl.lL~~ fr(jlj'U1ell'll.l 1 uVi'~u 
\J \1 I I \J 

(4) Ltl'Uf111L~tJ'U~?tum'fu1u ij;1\9l~lb1 ijFl'l1l.JL~mru1u\9l'ULe:J.:J n~1LL?f~.:Jaan • 
.Q. QJ Cit. ~ Cll c:tt..:Jq I .Q. .Q. ~ 

(5) Ln~'VI n 'IS-~ m~ lJ'l'U f111'l'VI tl1 ~1?1 \911 LLfl~l.J L ~ \91Fl \9l'VI~\91 e:J'l"l11'l'VI tJ1 ~1?1 \911 

2.2 :u1'LI:u~1'VItJ1A1al9li 

2.2.1 fi11:U'VI:U1tl'tle:J~:U 1 'LI:U~ 

lJ 1 'Ul.J~L tl'UL~eJ~"lleJ.:!bb~fl~lJFlFlfl n1'S~\JF1Flf!'VI;j~"'.:!Lnl'll\9lt:l'VI~a\J11nnm1ru~1~ 61 , , , d.J I 

~ ~v111 ~ Ln ~ m1-r\J ~ (.n'W Lfi1'VI1 'WtJ£;16, 2542) tJ Fl FlmTuij m1~ ~~ n'IS-ru~~ L 'VIij au nu"Ua.:J 
" " . 

tJ 1~?1\J fl11uJ'VI~eJ~.:J"lleJ.:J L oU1~'l tJ tl'Uel ~1.:!ij1~ b {j ti\Jvl11 ~ L U'U'VI\i'l tJ"lleJ.:!fn1l.J~~tJ1~?flJ fl11uJ.fl1 tJ 1 'U 

1~ t1 ~ L 'l£;11'VI;j~ LL(;l~l.J 1 ul.l~dm~ L tJ~ t~u LL \J£;1~ 1 tJ1~Li1mrm~ t~uijtJ1~?ttJ rn1rum n~u'VI~aij19TI.n11 ~ • 
L~l.l~'U (~~'W1 \j£;11Fl\911, 2555; a1.:Ja~~1n W'LIVi'W1 aVi'm'f"ll LLfi~Flru~, 2528) ~~l.l1'Ul.l~ • • 
(Concept) ?f1l.l11t:llil'1 bL 'U naa m tl'U 2 tJ1~ L.fl'VI1~ Lbrll.l 1 'Ul.l~~m~tl n (Concrete Concept) 'VIl.l1tl(i~ 
Fl'l1l.J L .U11 ~ L~ t~'l ntJ1' \9lt:l'VI~a L 'VI\91 rn1ru~ijFlru?tl.Ju~\J1.:Ja~1.:J~'ll.lnuL YlatJ1~ 1t~"!fu"Ua.:J rn1~ a?t11 • • • 
bbr;l~l.J 1 'Ul.J~ L "8~\jtJ1l.J (Defined Concept) 'VIl.J1tJfi~m1l.lboU1 hL~tl'ltl\Jl\9l'j'VI~eJL 'VI~fl11uJeJ~1.:! 
LL Vf~~~?t1l.l11f11 ~f11aBtJ1t1 1~LL£;1~t~nl'i''la~1.:J\J1~natJ 1~ (?fl'(jljn -nt~l.l#i'1, 2531) • 

2.2.2 fi11:U'VI:U1tJ'tla~:u 1'LI:u~'VI1~1'VIti1A1a\9li 

lJ 1 'Ul.J~'V11~1'VIt11~1?f\91~ 'VIl.J1tlfi.:J Fl'l1l.J~~'VI~n Fl'l1l.JL oU11~~L 11~~?11l.J11t:l?f1D~n'IS-UI~ • 
~1~qj 1 "lleJ~~.:J1~~.:J'VI;j~~"li'ltJ1 ~L 11ijFl'l1l.JiFl'l1l.JLoU11~L~tJ'ltl\Jl\9l'j 'VI~eJD11n!Jfl11uJ~1.:! 11~tJ 
en~ CJ'V!~ nm~vn.:Ji'VI t.l1f'l1~\911b Yle:Jt 'Vl1Ji'-ileJ\j~vi~mXeJ.:J ~.:J bbl'i~~fl\.!fl1"il"il~i1l.l 1 1..!l.l~l'ia~.:J1~~.:J'VIi!~ 
LL\91 n ~ 1.:! tl'U~'U eJ ~ tl'UD 1~?1\J fl11 ru LL£;1 ~'l li1J.n1 'l~"lleJ~lJ FlFlm!u 61 LL£;1~l.J 1 'Ul.J~'V11.:!1'VI tl1~1?f \91 i.ifm"il 

'\J " " I 

L tJ ~ t1 u LL tJ 1;1 ~ 1~ \911l.l'VI~ n ;j1 u ~ ri'u 'WtJ1 'VIll LL£;1 ~ 1~ -r\J n 11 t1 a l.l -r\J ~ 1 n ir n1 'VI t1 1 ~ 1 ?t \91 ~ ( 'VIitJ 
"" 

\J11~~LD~ti'U, 2540; .fl'W L£;11'VI1'WtJfl6, 2542; \J;jl.J1'l~ 'Wr;l~~n~, 2557; a1~a.:J~1n 1l.l£;1 
" "' 

ri111'1J'l1U"ll, 2532; ?fl.l~~ IJi1"1i'l~, 2553) l.l1'Ul.l~'V11~1'VItJ1~1?f\9l~?f1l.l11mLu~aan1~LiJu 

3 D1~L.fl'VI 1~bbrl 

2.2.2.1 l.l 1 'Ul.l~b~tJ1tl'Ufl11LL U.:JD1~b.fl'VI (Classificational Concepts) b tl'Ul.J 1 'Ul.J~~ 
L tl'U fl1eJB\J 1 ti'VI~el~bb "il.:!Fl Ul?fl.JU~'U eJ nFl Ul?fl.JU~1'll.J 1~ tJ fl11lJ11tJ 1tll \91 t:l'VI~eJ?tm'U fl11ruJu 61 , , , I 

1-HL•lhh\911~tl'U l'i''leJ~1~L"Ii'U 
~ "' :: ,., 

1) 'U1'VI~Lr;lbU'U'U1n1~~1-:! 

2) "'\911 LL u-:~aamtlu 2 D1~L.fl'VI~B"'\911ijm~~n"'u'VI~.:J LL£;1~"'\9111l.Jijm~~n 
" " 

2.2.2.2l.l1'Ul.l~'V11~'VI~'IS-~ (Theoretical Concepts) Ltl'Ul.l1uVi'~.U~irn1'VItJ1~1?f\91~ 
"Wm ml.l aBtJ 1 t1 f1 ru~ n'IS-ru~"ll a.:JtJ 1.:!~~\J 1~a ~1.:J'VI~atJ 11 n!J rn1ruvtllia 1~ "'.:J Ln \911~~ t1 \911.:! ~~'VIl.l ~ LL ~ 
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~VI~ f1~1'Ub tJ 'Ub Vl\91 b tJ 'Ut-.1 61~ tJtJ ~'U'U bb6l~ ~~1\l b tJ 'U fll 111 b •/f11 ~"IJ B'l \9l'U b B\'111 b 'U11~hh::: b.flVl~ ... ' ' 
iJ f1lVltJ1f'l1~19li~~1'l~'U bl'l tJ B 1f'i' tJ ~'U \9l'U1f111VI~BU f1l1\>l.fl1Yl~'U 1 'U~11B'l b ~ Bfl1VI'U 1'1~ n~ru:::"IJB'l~\'1 
" " iru~'U~1B~1'lb -du 

2) t th~'ULU'U~11B1VI11~~Ba1 ub-d'm11911 
'IJ 

2.2.2.3 111 'U11~ib~tl'JfltJfn111~11~'U15 (Correlational Concepts) bU'U:U 1 'U:U~~mh1(1-:~ 
fn1:U~:U~'Uih:::VIl1-:J b Vll'l bb6l:::t-J6ltJ11 tJ1-ul 'Uf111'01'U1 CJVI~BV'l tl1f11tUb Vl\91 f111tU~1-:J ., ~1B~1-:J b "!i'U 

' ' I 

1) B1VI111 ~V'l~'l'l1'U'011 ~11'lf11tJBtJel'U 
' 

2) "IJB-:Jb V!mdjB 1~1urrn:u1vu~:::ihJ~:U11'l1b ~:u~u 
2.2.3 m-aw~u13.1 1 u1J~VJ1.:~1VJa1fl1~19li 

Pl~V'l'a tJ611flm (2555; eJ1-:I~\l~1f1 flru:::B'Ufl1111f111f111~\9ll'U1f111~B'Ubb6l:::t-J~\91 
' 

BtJmrun1-a~B'UlVltJ1f'l1~1'l{ 2525) mh11116m-a£1B'Ub ~B 1 ~bn\>111 1 'U11~i1m-a1<U'vtJmru1 ~ 
' ' 

b V!:u1:::~11 nuuVJ b~tJ'U bb61:::1 ~.n11 :::"IJ B'lir n b~ au m-a~ l'ltl -a:::~u m-acl~ ~\'11 ~,:r n b~tJ'U 1~~:u ~ ~111 n~£11'1 
' ' 

m-a1 ~irm~CJui16'11'U~1111 'Uf111VJ1n~m-a:u~1\l ., \9161BI'l~'U1 ~1~nfil'lVI1bVII'lt-J6l~-:Jbf1\91 bb6l:::~~nm-a 
I " , cu 

~1 bb'Un~n~ru:::bui"l1:::"1JB-:J~\ll1i1-:~ 1 Bvn111m.h-:~ b ~'Ub~'U-1JI'lbb6'1:::~\lb Vl~1d~~:::VJ11 ~b "1l1i1fl1111jfl1111 

b oV11~ b -d'vWl'Ub ~B'U11 tJ~f111~~1-:Jfn111fll'l11'UCJBI'l1 VI:I.Jbb6'l:::f111b~Bnl5f111~B'U1 ~b V1111:::£111fl'U 
'IJ 

"' ... ... 
'Uf1b 1tJ'Ubb6l::!'UVlb 'atJ'U 

2.2.4 m-a11911J 1 'U1J~V11~1Vla1fl1~19li 
f111Vll'l£1BtJll'lfl1111~ (test) ~1'U:U 1 'U11~V11-:JlVltl1f'l1£1\91 i ~1 nm-aPin~1t-J6'1-:J1'UV11'l 

'IJ 

l"1l1f111V'ltJ11 bb tJ'UVJI'l~Buffi oUll'lfi11:U£11:U1fl~1'U11 t 'U:U~V11-:JlVltJ1f'!1£119lii1VImCJ-atJ bb uu ml1 
'IJ 

bb tJtJ~ 1 b U'UbbtJ'UVll'l~B'Um ~irm~CJ'UI'lBtJfl1fl111V'l~B11~'l m-a1 ~b Vll'lt-J6'1"1JB-:Jfl11'lBtJ AB 
' ~u~ 1 bU'UA1m:wbbuuu-ai!E.J'1Ji:JVJb~vn~?mu bb~:::~u~ 2 bU'Umaf11m:UbVII'lt-J6'lbb'U'Uu-ai!CJ~i!m1CJu 

' 
1<U'tJ-a:::f1B'Uf1111'lBtJA1fl1:U1 'UI'lB'U~ 1 VI~Bf1111 ~b V!\9lt-J6ltl1:::nvtJ 11'1CJf111 b ~ CJ'Ub Vll'l t-J6'1~1 CJ\9l'UbB\l 

' ' 
(o1"11-1JtJ fl'lt111, 2550) ~'l~1B~1-:J 

' 
~1~1 bb6'1::: bb\>1-:1 n1~-:JB tJ 1 'U~B-:Ji11'1~-:J~B-:Ifi'U~::: b ~'Ul \9lfl~BCJ 1 'U~B-:Ji11'1VI~B hl 

'IJ ' 'IJ 

a. hJ~11111fl11B-:Jb~'Ull9lfl1~b6'ltJ 
' 

b. ~11111fl:UB-:Jb~'Ull'lfl1~'U1-:1~1'U 
' 

c. £11:U11fl11B\lb ~'Ull'lfl1~-1JI'lb~'U 
' 

b Vl~t-~6'1ffi .Uu1:::n e:1u m1\91Bu fl'1m11 .................................................................................... . 

bbtJtJ~ 2 bU'Ubb tJ'UVll'l£1BtJffi ~Uf1b~CJ'U\91B'Ufl1fl111Yl~B11~\l f1111 ~b Vll'lt-J6l"VB\lfl11'1B'U bb6'1::: 
' 

1i111\911ll'lfi1111~'Uh/bJ~uh1ufi'11'lB'U (Achmad Samsudin, 2015; Bellam Sreenivasulu & 
., 

R. Subramaniam, 2014) ~1B~1'lb"!i'U fl'1m11 4 ~1~u.rruf1B 
., ' 

.rruVi 1 oVBfl1fl1:UU1tJtJ 

~'U~ 2 1111'11ll'l'a::!~tJfi1111~'Uh1ufi'11'1BtJ~b~Bf11'1BtJ1'UI'lB'U~ 1 

~'U~ 3 -Hvv6tJ1CJbVI\9lt-J6l (bU'Ufl1fl111U1tJtJffi<U'v6tJ1tJfl11'1BtJ1'UI'lB'U~ 1) 
' 
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~'U~ 4 :u1\Pl'rr~~~~'Ufl'"J1l.nY'Ut~ t 'Ufi1~a'U~b~an\we:J'U t 'U~a'U~ 3 

1~tJmiP1~1~m1:u'*\I'WahbbtJ,mamu'U 6 ~~~'U th~na'U ~'"J(J 1) b~1 2) hJ~'Uh:u1n 
3) hJ~'Uh 4) ~'Uh 5) ~'Uh:u1n bb~~ 6) ~'UhB~1\IbbtJ'UeJ'U (Bellam Sreenivasulu & 

R. Subramaniam, 2014) 

1 'U!l111~ (J 1 'Ufl~\lif~i~tJ1m ibb 'Uu1~:u 1 'U:u~~tn~m'I~1\I~'U b U'Ubb uuvl\916'1au1\9lfl11:u~ 
" " " 

3 6l1~'U~'U 1'U 1 -!ra ~'U~ 1 r'hm:u b~B\1 6'111:fi'"J1:ub~n~ bb'U'Ub~an~a'U 4 ~'"Jb~an ~'U~ 2 b~tJ'U 
' 

a5'U1mVJ~(:..I~"1JB\Ifl11P1B'U ~'U~ 3 :U11P111'~m1:u~'U h/hJ~'Uh 1'Uf111b~eJmb~~b~tJ'Ufl11Pl€ltJ 
' 

2.2.5 l1'm~t::nT~'VI~~tl~ 
' CV ...:::::.. ~ dl q, ~ I qiJq 

'Vln~~m~'U'"J'Ufl1~'VI1\I'"J'V1CJ11"116'1~~ VJ:u1mN m~'U1'Ufl1~fl~bb~~fl1~fl~m\l 1 'Vl~ b ~tJ'U 

tJ5u~'iJ'UbU'Ufl11:U'111'U1qJ ('W:u'Ww5 b~"IJ~fltJI'i bb~~'Wbcn1 ~'U~~"V, 2558) VJ~€1 'W~~m~:u 

~ b n ~ ~ 'U 'iJ 1 fl fl1 ~ tJ 5 u~ bb ~ ~ tl fl e.J 'U fl11 :u fi ~ €1 ~ 1\1 ij ~ ~ tJ 'U 1 'U "1J ru ~ ~ vl1 1111 f) 'U fl11 'Vl ~ ~ eJ \1 

(.n'W bm'Vl1'W\l~6. 2542; 6'1mu'Uci\lb6'1~:u1'VltJ1f'f16'1\Pl{bb~~b'Vlfl1'U1~~. 2551) b~a1iV1n~~m'Um1 
A'Ufl1'1bb~~ff'U'W'Ufl'"J1:Ui bbntlqJVJ1b~€lfl'UVJ1fl1\PleJ'U ('"J~':iru~'W1 ':itl~bb 1\IA1 bb~~-w:u~'U5 b~"11~fltJI?i', 
2542; G'I:UoUtJ 1n:u~. 2542) 

Vln~~fl11'Vl~~B\I 'Vl:U1tJfi\l fl11tJ5u~m~~'"JtJ151~ 1 b~B'Vl1fl1~€l'U'Vl~€11P111'iJ6'1BU 
6'1:u:u~~1'U~~\IH ~\IVlll~~fl11'Vl~~a\liftJ1~nau~htJ 3 n'iJil11:U'Vl~n (1~1.n1ru ~~1i1~. 2550; 

"' 
6'1:Ubfl(J~ 'W~oW~'Vl5:U1f'f, 2551; ii-r'U~ 1'Vl(:.J1'"J\I,;, 2557) 1~bbrl 

( 1) fl11elel flbb 'UU fl11'Vl~~€l\l 'Vl:U1tJfi\l fl11'"J1\I bb(:.J'U rleJ'U~\IijeJ'Vl~~eJ\I'iJ~ \1 b ~el n1'Vl'U~ 
i5m1'Vl\91~€l\l ~\l~a\liim1n1VJ'U~bb~~mufl:u~1bbtJ1 bb~~b~an1ieJtJmrubb~~6'111bflii~Ji1-:J 6"1 ~-;;)~1-u 

' ' I 

1 'Ufl11'Vl~~m1~€1~1-:Jb VJ:U1~6'1:u 

(2) 1111un'U1i fl11'Vl~~ a \I 'Vl:U1 tJfi\1 fl11~\lij€lvl1 tJ nllii fl11'Vl~~eJ\I'iJ~ \1 

(3) m1u'U'Vin(:.J~fl1~'Vl~~€l\l ~\lm'iJbU'U(:.J~fl11~\lbn\Pl ~111-;;J 1~ VJ~€li5~'U 11~a~1\l 
fl~B\l bbfl~l bbfl~~ fl~B\l nTruuVi m.Jfl fl11'Vl\9l~B\leJ1'iJeJ tJb 'U 1tl'IJeJ\I\Pl111\I'Vl~eJ!l11'W 

" " " 
m1:u6'11:u11tl'Vl~€l'W~~ m1:u~ bb6'1~\111 bn~vr n~~m~'Vl~~ a \I (6'1:u bntJ ~ 'W1oW~'Vl5mf'f, 

2551) ~~ bb6'1~\laan1 'U 4 ~n~ru~ ~\I.Q ( 1) n1VJ'U~~'"Jbbth~'U ~1 bb tJ1m:u bb~~~'"J bb U':ifl'".l'Ufl:U 1~ 
' 

(2) 11\lbb(:.J'Ufl11'Vl~~€l\l 1~tJ':i~'4~'U~€l'U ~tlmru bfl~a\lij€1 bb~~6'111bflii~l'i'€l\11-tl1.~ (3) u5u~m1 
~1:ubb(:.J'U~11\I H'iJ'U~1b ~-;;) bb~~ ( 4) u'WVin(:.J~Il11'Vl\91~€l\1~1~a~1\lt1n~a\lbb~~b~tJ\11P11\I 

" 
tl1~ 1tJ"11t1~'l!m~ tJ'U 1~-r'U'iJ1fl (:..~~ fl1~'Vl\9l~B\I (ii-r'U~ 1 'VJ(:..I1'"J\I,;, 2557) iiVJm tJU':i~fl11 

( 1) 'I! m~ tJ'UiitJ1~6'1'Um1ru \Pl1-:J'iJ1nm1'Vl\91~€l\l~ -:Jb U'Uil11b~:u'W'Um1:u~ m1:ub .rr11'iJ16m1 
I 1.1 \J \J 

~ I{~ dl 

'Vl1\11'VltJ1f'f16'1\Pl':itJ\I'IJ'U 

(2) b ~arl n1 VI'!! n b~tJ'U 1~ b -rrTh:u n'iJm~:u~\lb U'Un'iJ m1:Ufl11'Vl\91~€l\l~ b~ tJ1nui'Vlmf'f16'11Pl{ 

eJ''U b tJ'Utl11nn m1ru1 'U:fi1 1Pltl1~-;J11'Uv111 m~ b~tJ'Ui'iJ1fl'IJ€l\l'iJ~ '~ 

(3) b ~mtJ~ 1am6'11 VI'!! n b~tJ'U 1~bb6'1~\lm1:U6'11:U11tl'IJ€l\I~'UbeJ\11 'Ufl11tl5lliim1'Vl\91~€l\l 
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2.3 f'111:Uil~'VHlblil 

fl11l-l~.:J'VH)h m.:Jn'Ufl'V'I'Vl .f11~1el'lfl'J~l1 Satisfaction V!l-11~fi.:J t'1.f11'V'1'1l€l\le:J1'jl-JnJ~€l 

m1l-l~~n"I1B'U~'U~L~l-lhvr~m'OJI'lf'1~~~'1l€l.:J'Uf'1f'1~ (Pl~h 1'U~fi'OJ, 2544; Lm1.n1 'VlB.:JV!'U1, 2550) 
'U • 'U 

~,:) Ln\9l'OJ 1 n fl1'j 1~-r'U fl1'j\9l eJ'Ut'1'UeJ.:Jm1l-l l'i'e:J\lfl1'j~\!~1'Ui'l'lmb~ t~\91 h cw11.n1 'VlB.:Jvr'U1, 2550) • 
'OJ'U b ~'Ul1 L tl'Un'OJm'j:u~ihht t~"11'l1vr~eJ1l~ruf011 (~'j1'V'I'j'jt\J '4 'Y'Y1'4t=1'UB, 2554) vr~mJ1'j'1f111l-l 
F11191V!i'.:J~1JB ~ bL~ t bneJ'\J'j'j~ L thvrmmY'ULb~'"J'OJt Ln\9lr111l-l~\l'V'IB 1 'OJ (~\l.f11'V'I~ 2.2) f0111l-l~\I'V'I€l 1'0J 1 'U 

'U • 

m1 b~~'U bL~~ ~~ fl1'jb~ ~'U'OJ t1lf111l-J~l-J~'U5n'U 1 'U'Vl1-!I'U'"J n Lb~ t~.:J~r111'1 B-!1 r1Tu.:J ~,:) 1 'U m1..() \91 n11 b~ ~'U 
'U 

fl11G'1B'U ~B fl1'jt=11'1-:J bb 1-!I'OJ\1 1'0J 1 'Ufl11b~ ~'Ub ~B1 ~'IJm~~'ULn\9lfl11lJ~.:J'V'IB1'0J 1 'Ufl11L~tJ'U ( ~\1Vi11 
'U • 

V!~1bbt'1'Ub1JB.:J, 2553) 

U~JI\IolOtl~ 

(vtqam,aJim,m:·rh) 

L rr=======li ....._________. 
1'1711JytJJii1111 ----

(lllil<ll::f1il~na'1J) 

!11~~ 2.2 nTHnf!fl11:UVl~~elblil'tl€l~'Uf'1f'1rl • 
~:lJ1: Mullin, 1985 

(1) B'll"ithtflB'U~1'Ufl11l-11'~n (Affective Component) b'iJ'U~fl~rut'Vl1-!lfl11:lJ~~nvr~e:~ 
'U 'U 

B11l-lnJ'1Je:l.:J'Uf1f1~B.:Jrl'lhtflB'U'Vl1'lf0111lJ~~fld1J 2 ~ fl~rut~Bf0111l-J~~fl'Vl1-!I'U1fl1~bbrl"I1B'U'V'IB 1'0J b ~'U 
• 'U 'U 

1 'OJ Lb~tm1:u~~fl'Vl1-:J~'U 1~LLn1~"11B'U 1~'V'IB hLU'UM'U 
'U 

(2) e:J.:JA'lJ1tflB'U~1'Uf111l-l~\91 (Cognitive Component) ~Bfl11~t'1l-1B-!1'1JB-!1'4f1f1~-r'Ui'LL~t 
lU 1\J~~-iJ Bl-1~ ~ 1-!1 ., ~1~-r'U Ln\9lfl11l-l ~m 1l-l~\91 b~~'"J n'Ui' \91 ~'U r1f1~V!~BG'1.n 1'V'I~'UB-!Irl'lht fl €l'U'Vl1-!l 

'tl I 'll , , 

f111lJ~\9lb~tJ'"J-iJB.:Jtl'Ufl11oW'OJ11tu1~l-11'1JB.:JVJPl'Uf1~BBfll-11l1~fl'V!~B~\9l~V!~B1~~ 
(3) B.:JrlthtflB'U~1'U'V'I~~m1l-l (Behavior Component) LU'Ufl11l-l'V'I~B:lJ~Iiltmtv1TVI~B 

!J' d I .d Q..J q 

'V'I1Bl-J'Vl'OJtl'lB'UG'1'UB'll'lB'Vll-11'1JB\I'VlPl'Uf1\9l 

bb'U'"J~\9l'Vl~~~~ b~~'"J-iJB.:Jtl'Uf111l-l~.:J'V'IB 1'0J 

'Vl~~~'1JB'll-11G'1L~1 (Maslows general theory of human motivation) (l-l'V!1l'VltJ1~tJ 

11"11.tl!JL~tJ.:J1vr~, 2555; ~11'V'11'jtu '4'Y'Y1'4t=1'UB, 2554) ~.:Jfl~11~'lr111l-l~B'lfl11~'U~1'U'1!B'll-1'4~~ 
(Human basic needs) bbU'lBBflLU'U 5 .ff'Ubb~tf111l-l~B.:Jfl11.ff'Ubb 1fllilt~m 1~-r'Ufl111'lB'Ut'1'UB.:JrlB'U 
~,:)'OJ~ t'11m ~ \91 B'U G'1'U B-!1 m 1l-l 1'1 B-!1 fl11i'U ~ B 1 tJ1ml91 tJ bb tJ -!lf111:lJ 1'1 B\1 fl11.ff'U~'U \i1'U'1J B\ll-l'U~~ e:JB flL U'U 

"' . 
5 .ff'U~.:Jd (1) Fl'11l-l~'€J-:'Ifl1~'Vl1-:'lfl1CJ (Physical needs) bU'Ufn1l-l~€l\lfll1~"U~"U;Jl'W~bU'Wfl11l-l 
lii'1bU'W~Bfl11B~1B\91'1JB.:J~ll'll-l'U~tJ1~Lbrlr111l-lMB'lfl11B1fl1Plmvr1'jJ1tJ1-rn~1L 1r1b;~B'lU.:J'!Al-l~B~ 

\J , • \J 
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€11 ~ t1 fl11oV'U ri1 t1 fl11oW n~ B'U fl11'\l!~ fi'V!'U fl111J L ~'UU"J ~ fl11 Lfl~ B'U 1 'Vf"J LL~ :::m11l~€J.:j fl11'VJ1.:j L 'W P1 

I"!"J 11l ~Pi' €J.:j fl11'Vf ~ B I"I"J 11l 1"11 ~ 'Vf1.:j LL 1.:j ~ 61 n ~'W L U1'Vfll1 t1 (-w t] ~ m11l/fl11 m::: '¥11) 1"1 1 11loW .:j'W B1 \1 

(~~6'f:::YleJ'Wn~u) (2) fl"J11l~e:J.:jfl111"1"J11l~'Wfl.:j'tJ~eJ~Jltl (Safety and security needs) H1LLtlfl"J11l 

~ eJ.:j m1 fl"J 11l ~'W fl.:j fl"J 11l L vh b Vi t1 1l fl"J 11l b6'fll eJ .n 1 fl fl 1 11l 111 1.:j 1\1\11 ~ eJ ~\I 'W fl'l 11l'tJ ~ eJ ~ Ji' t1 \11 n 

~.:jbL"J~~eJll~eJ'W\1111tl (3) fl'l11l~eJ.:jfl111"1111l-rmL~~m11JbU'WL~1"1JeJ.:j (Love and belonsins) 

1~ Lbtlfl"J11l~e:J.:jfl11fl"J11l-rnm11l 1n~=ii~m11leJ'U'eJ'Wb ~'Ue:Jn b ~'W 1 \Jfl"J11lbtl 'W b -.il'1"1Je:J.:j ( 4) fl'l 11l~e:J.:j n11 , 
fl11tle:Jll-rutru~e:J (Esteem needs) 1~bbtlfl11\111:::'Vfirn 1 'Wflru~1bb~~fl'l11l6'f11l11t1~e:J.:j m11~-rum1 

' 
tle:Jll-ru'il1 n ~~'W m11~-rum11J b U'WB6'f1::: (5) fl"J11l~ e:J.:jfl11~\J:::'U11~ tl.:jfl"J11J611 b ~\16'fll'Vf''J.:j 1 'W:U1\11 

~ , 
(Setfactualization) 1~bbrim 11l~e:J.:j fl11vle:Jti1 n\1:::611 b ~\I \1111lfl111li1 nfi~'Vf~e:Jfl"J11lfl1 ~w'J .:j 
'Vl:::we:~'Vl:::t~1'W1~ru'W.n1t~'Vf~.:j\)1nvlll'W~m~-rum1\?le:J'U6'f'We:J.:jm11l~eJ.:jfl11~.:j4~'We:Jch.:jfl1u~"J'Wbb~"J 

' 
m11J~ e:J.:jfl111 'U~'U-d'\1::: bii~~'U bb~ :::l! n b U'Wfl"J11l~e:J.:jfl11~ b tl'UB6'f1::: btJ-w1::: bb~ ~ :::fl'U~.:j~1.:jiifl"J11li1 n 

fi~ 1~ru'WvlBmn 1~-ru~m~1 L ~\I 1 'W~.:j6'f.:j6'f~ 1 'W~Pl'W~'IJe:J.:j\?l'U 
~ ' 

.QCV.c:ld II 

2.4 ~1'W1~ti'V1Lm.J1"tle:J~ 

2.4.1 ~1'W1~t~~ b~t~1num~u1'Um-a~~m·n'it~'Wibb uu1'!J~mm-ab'it~'Wibb uu~ub~1~ s i'W 
,:r n1 ~ tJ 'Vfm ti'Vh'W 1 ~6'f'U 1\1 Pi n~1 ~ ~ n 1'~~ ~ n \1 n111J fl11 b~ ti'U~ bb uu-'J f)~ n1fl11 b~ tJ 'U ~ 

~ -...! 'IJ 
IJ 

.di Q..l V Q.l .c:d di I Q.l ~ .c:d t.l Q..l Q..l 

bb'U'U6'f'Ub6'f1::: 5 "U'W n'U'Unb1ti'W \11n~~fl111"fn~1'W'U"J1 fl11\J~n\Jm11lfl11b1ti'W~bb'U'U"J!)\Jn1 

m1L~tJ'W~LLuu~uL6'f1~ 5 ~'W (~n~l"f~ 6'fm~1, 2554) iim11lL'Vfll1:::6'fllvl\J~'l111l11-linu~L~tJ'W1~ 
~ ' ~ 

'V!mt11:::vi'u b "W11:::6'11m1mh t1 1 ~~ L~ti'W~ii~~~llt]'Vl~'V11.:jfl11b~ti'W~1L ·ih 1 \Ill 1 'Wll~'V11.:j1'Vlt~1P116'f\?li 
1~1l1 n~'W Lb~::: E! .:j b U'W m1<W' (9).J'U1~ n~:::'VJ1.:j6'f~ tl t1J t1J1~'W ~ .:j611V!-ru ~vlii~~~llt]'Vl~'V11.:j m1 b~ ti'W~ .:j~'U 
~n~"Jtl ~.:j~~fl11Pln~1-d'6'fe:J~fl~eJ.:jfl'lJ o1"1! ti~Mh (2553) vl1~-lin1:::'U"J'Wfl11~'Ub6'f1~ 

' 
'V11.:j1'Vlt11P116'f\?li~'llltl'U b 'Vlfl'Wfl POE bb~~6'fe:J~ bb 'V11nfl111 oUfl1t111l 1 'Wfl11bbtlUt1J'V!1 1 'W n11Pin~1 

~fl i1'1lt]'Vl~'V11\l n1-s L~t~'Wbbfl ~~ n~~ m1fi~i-w1 n,; 1 'W11 t~1"1J1 bflii b~e:J.:j e) \1111 fl11bn~un n~ t1 1 Lflii 

l"f~~t1)\1111l 1\Jll!"f~ (2553) 1~Pln'l~1~~~1lt]'Vl~'V11.:jfl11b~ti'U"lJB\liJ'nb~ti'U b~B\l oW'U5:::Lflii 

~'UlJ 5 tJ 1J Pin ~1tl ~ 4 1~ t~1 in 1::: 'U "J 'U n 11 ~'U b6'f 1 :::'V!1 fl"J 11) i ~"J 1J nu ir .:jlj 1 'U 1J ~ bb~::: €)-r t1J t1J 1 

6'1~ \111 "W\J~ 6 (2550) 1~Pi n~1 fl11oW(9).J'W1~ n~~ m1fi ~ B V1.:jl11\J 11ru t1J1 ru bb~ :::r.mi1'1lt]'Vl~'V11.:jfl11 b~ ti'W 

1"ll1 bflii '1J€J.:jiJ' m~tJ'W~'WlJ5tlllPl n~1tl~ 5 ~\l'W'U~~ m1Pi n~1 b U'W1 'tJ1 'WViPl'V11.:j b~ ti"J tl'Wl1ir m~ti'W 
~ IJ 

q QJ ..::::\ .c:d di .c::!il CV Q..l c:t. Cit. ~ Q..l .Q. I Ql.c::!t. 

ll~ fl6'fll t]'Vlo'V11.:j n11 b 1tl 'W ~ .:j"lJ'W 1l m1-w (9).J'U 1'Vl n~~ fl11fl~'l -w1 n~ 'V1 n~~ m1 fl ~ B t1 1.:j1J"J\J 1'Srut1J1 ru 

~6'f.:j~'U b ~ €J.:j1J1 \11 n n \1 n111J fl11 b~ ti'U ~ bb 'U'U~'U b6'f1:::"1h tl6'f~1.:jfn 11J6'f'U 1\1 bb~ :::m:::~'U 1 ~ bn~fl"J 11J 
~ ~ , 

B tl1niB tl1m ~'W'IJB.:jiJ' m~ti'W ~.:j b6'f~ll 1 ~ bn~ m:::U"J'Wfl1'SA~ f\~1 bfl11:::~ fi~1-w1 n,; fi~eJ V1.:jii 

1 "il 11ru fll1 ru tl n fl1'S bbntl ru'V!11 'W 'S:::'V!l1.:j n11 b~ti'W~ tl n fl1'Se:JB'U1 t1 bb~::: 1 ~ b 'V!\11 ~~ "il'W'¥111 ~ m11J~ ~~~ Q.l '\J Cl \1 

ffi~-ru,!'W b U'Wm 11l ~ill fl.:j'VJ'W \J'W 6'f11l11t1ii~ ~i1'1l fl'VJ~'VJ1.:j m'S b~ ti'W~6'f .:j~'W 1~ bb~ :::'S'tJ bb uu m'S~ ~ m'S 
\1 ul \1 \1 

b~t~'U~bb uu~u b6'f1:::~6'f11ll'Stl"li"J t~ 1 ~,:r m~t~'U'S:::vi'u~'Ul!Bt~llPi n~1 bn~m'S b~t~'UTI~~ fiB m1~u b6'f1::: 
~ ~ 

bb'U'Ubb'U:::'l11 

Edward G. Senkbeil (1999) 1~Pin~1fl11~~fl1'S~~fl\Jn'S'Sllfl1'S'Vl~~B.:j b~e:J.:j 
1"11TI u 1mm\11 ~"J t1 m1 bb uu~u b6'f1::: bb uu bb 'W:::'l11nuir nP! n~11~vi'u'U~t1Jt1)1\11~ 1"1!1 bBn1'Vlt~1P116'f\111 



n: ~t-L~L~t-~ (L~~z '~Ilk~~ GT1.~1~~11 ll~Jl.,(t~P.t Jl.n~rtU) T1.G~t,m~L~le!~~llf1.111t-~1~tL~mLtle! 
np.1t-LrGt,l!)t-~ (L~~z '~llk~_e. GT1.~1~~11 T1.G~G~1 Jl.n~t) ~~L~le!1t-~~~ ~~L~le!1~~~G~I.1. 

• n. 
~u~~~l1~mf>l.u~ntrtLrJL~G~nt t-~rb~~~ntnG~le!1~L~le!~~rtn1rt~G~I.1. (L~~z ·~Ilk~~ Gn~,~~,, 

ll~Jl.,(t~Jl. t R.h~rtU) ~U~1111 t~~L~rb,VW~1~t:·~tL~1~~1,1T1.t!Jf:-Lrbt-G~U~~tL~111Ltle!~fU1.1.t T1.t!J~11 
(L~~z '~rt~~Jl. GT1.~1~~11 T1.GGGJl.1 Jl.n~t) n~~mGULWT1.fl.t-~11M,1n~~1t-~1.1.t-G~U~IA.~~~Lk!L~IA.t ,P I'll l1t I Jj' ~ I I ~ ';:' pco l'b ,a; f'.. ~ 

~11T1.lll~n~~1U,tJ.L~rbM, (L~~z '~Ilk~~ GT1.~1~~11 T1.G~G~1 Jl.n~t) LP,~n11rbrb11~L~1rb~rbrb11 
n. • n. 
kf1.~~1~LU~~~LU~~11 (L~~Z) ~llk~_e. GT1.~1~~11 ll!leJl.,(t~R.t Jl.T1.~11U k11Ltle!LI.1.~L~1rb~rbrb11 
n. 
kf1.~~1~LUT1.trb~W~t~ 9 ~f;!Lf>l.U~rt~Q,ttn~n~~1U,tt.t-Gfl. T1.G~le!1~L~le!~~llf1.111Lf>l.U~~t (L~~Z) 

~11!-~_e. GT1.~1~~11 T1.G~Gl!=1 R.h~t ~(L~~Z) ~11!-~_e. GT1.~1~~11 ll!leJl.,(t~Jl.t Jl.n~llU 
" • ~u~m1e.n.tL~ t-l!t1 t~~LktLa~tl6ttnlttn.ue.au1~a~tn.Lt-z·v·z 10' p # ~~ te p p , '=' 

L~1 ~LUUL~Lil~rbG~U G~1 ~LUp. t rttt-G~U ~r:-LrG~t rbG~UG ~1 
~LU rbGU ~~11~ Lrb£Grl~LI1L~~~11 ~ t-L~ llLr!L~G~n tLI.1.fu r:1J11 ~L U n l.Sol LllkllL tle!LP,r!UilL~ 

.. . . t-~M1. 11t-L~G~tLI.1.Gf1.1~1 Lfl.11.1. 1 LIA. t-Gm~~t~~I1Ltle!le!t-Gt-L~~~LUf1.rl 1~1':1~1.1.11.1. 1 ~LUt-Rt ~1':1~1.1. 1 '="II • n Jj' ltnnlto 1'111 -' n 1; 11lt F 
n. I. • n. 

~ t rbGJl.~kn~~ 1 ~LUiltW ~uM[!L!\~T1. 1mn. 11~L~m~tLU~t,\i1f1.~~1 ~ll~U n.~n.~~ 1~L~J.1.~!.f1. U.f'l.ll~ 1!.LU 
I. n. • 

lltW ~uM,UL~t-Gp 1 11~~~ 1 L~n.n. 11~L~1 rb~~LU ~ t,\i1f1.~~ 1~11~UL~U ~G_tt~llf1.lllt-LIA.T1.G~le!1 19L~le! 
. .. llLtle!~Lp.~n 11 rbrb 11~L~1 rb~~LU~t~n~~ 1~1l~U~~11 11~~~ 1L~rbrb 11 ~L~1 rb~ll~W~~~~~LU ~t,\i1T1.~~ 1 

n. I. n. 
IA.T1.~~ 1UT1.Ltut-~IA.T1.~~ 1~LUt-LIA.QIA.ull~~t:lllLT1.~T1. 11 rbrb 11~L~1 rb~~n~~ 1~LU~t~n~~ 11A.T1.~~ 1UT1. LtrbM, II=" It=' I'll I JICI' IC' 'I' l'b p:::r 0 Pi71'1 pco 1'1 I=' pco II=' l'b I 
I I I\ I b 

n,tt.Lf>l.U~~LU ~t:IUL~f:'!?! 11~~~ 1L~rbrb 11~L~1 rb~~LUrt,VLp.~n 11 rbrb 11~L~1 rb~~LU~ t~~n~1 t 1 le!l ~U~m1 

r:-C~11~ t-8~1 T1.G~le!1 ~L~le!~~rtn 111~~1m~~1~LUt-LIA.~IA.brt~~t:lrb~~ m~~l1 1~LULf>l.U~,\i1t (17SSZ 

'~t~~~G L!.~W~m1 L~~1rt1>l f1.~!.~~~f1.LU '19~!.~f1.G tM~mn.1) rbUt-G~le!19G~t-Rt f'l.fl.t;-~giA.[]Il~~t:l ,PIC' \'::7 to \':7 , A , \':7 n 1"1 1::7 11:7 \'::7 l'tt 

' " , 
~~ t L),A~ m1 11~ ~1 ~rb~~!. n tlft T1.Lt'L),A~LU n._e.y t-Mot LU ~~11 f:'Lk~f:'!.le!l t-L~1.1.~~9 T1.~11~11Ltle!~ L rb£G 

• rl~LI1L~~~11 ~t T1._t.L~~~I1~ ~l!=rb,V L~ 1~L~t-Gfl.M,LU'~LUt-LIA.Woll~mle!t-L~I.1.~~r;-~111Gl!= 1 rl~LilL~n~~ 1 U ,tt. 
1\ I 1\ 1\ i. 

L~rbMLf>l.U~~LU ~t:l tL~Ut-~ll!.W ~~ ~~~LUUL~ ~~111 n~~ 1 t-G~T1.Qo 1 t-Lk~~LU rbrb 11 11~f1.1£11Ltle!l1!.~ 

!.LU~~11n,Vrb~~ Gl~~t~LU uo-spueH ll~W~~L),A n~rb~n~~1U,tJ.~t~LU ~L~~~rbrbn.11nG~~LU 
n. 

f:'L~I.1.~~n_vrtt~ kf1.~~1~LU~~~LU£~t~~l ft1.1.tf1.t:I11}~~Lk!WIA.~LJl.~nt 9 ~r.J:Lf>l.U~Il~Q,(tf1.8-rb~~t 
. .. t-LrGt,l!)ll~UT1.~~1U,Ciorb1J ~~111~~11 LP,~n11rbrb11~L~m~~LU ~~,~~~ltEot~~l f1.~!.11lf:'Gfl.T1.Lf:-L),A 

~Lu~~,, t-Lk~t-~le!l t-G~1Lf>l.U~~t (17lOZ) uewJaqan ·l Fmbet~ ~ laLnas VIi t\ase) n11w~mp.1 
n. 

~ L~I1T1.G~Lf>l.U~Il~Q,(trl.~~~n~~ 1 U,Ciorb,VEo tLrtt}T1.,V t~ ~1 rbrb 11k n~ ~ 1 tLU LP,tLU ~t',@ t~11 LP,~f1. 11 
" .. n. n. 

rbrb11~L~1rb~~LU~t,\i1kf1.~~1~LUEot~LUt-12Lf>l.U~tLU~~~UL~UGT1. ~~LUUL~kf1.~~1~LUL~U~,\i1t~~ 
n. .. 

!.LULT1.rt1>~rl~LI1L~~ t L),AL),AG~t-~~LUT1.L~Lp.~n 11 rbrb 11~L~1rb~~LU~t~kn~~ 1tLUL~~t nr;t 1~~ t-G~UU 

t-LrG~t ~t~t~t rb 1J-Lle!U~11~~L~le!1~~LUf1.t ~t L~ 111Ltle!~ %88 mLrt~~I1Lf>l.U~U,tt. L~rbMLf>l.U~~LUUL~ 

t-~t-L~tL~UG1~~11~L!.I1k[G 11t~~LU 'rbG~I91A.tLU~t:l 't;-G~~IA.tLUt-,t:JT1.t:111 't-LrGt,l!)tL~ f:'Gfl.lltt~~~l 
n. 

r:-Lk~r:-~~e~1.~,1t-,l!)Lf>l.u~~Lu~t:lnLr:-~L~ (L HLBmm1uGG~rtL~r:-G~~IA.~LuL.\A (9 u~kftt~r:-LrGt,l!) 
" ' ' 

~L~rbG~~t~~~LUT1. l.£~LJ.1.G~ 1t-Gm~~t~t-G~~~~LUt',t:JT1.t:l11t-Lk~ (~ ~~L~le!1~~LUT1. tt-LIA.tn 11LI.1.G~ 1 
n. 

t-LrGt,l!)~L~t-Gfl.t-L~U~1mLtle!~~11f:'Lk~t-~le!l Lf>l.U~ (17 L~L~UL~T1.tiA.rbiA. (£ t-Lk~t-~le!li1~~Ltut:,_ (Z 

~~L~le!1~~LU~~11t-Lk~t-~le!lt-G~m_tt1 ~t~1.(!trb1J-Lle! t-G~1G~t-,tt.I.1.T1.L~~t~T1.1.1.LV (l G~ tLU£~~t.~ 
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tJ5 n~f!1 Lflffi 'UG'11'~tJ1:::ml'U 

flTfl u 1mfl1\ll 

e.Ji'ln1~Rn~1: 

:w 1 '!Jlj~~t:1fltiieJ~ 12.50 % 
~ 

:W 1 'U:W~~fli'll\11 Lfl~el'U 30.25% 

:w1'U:w~~~\1) 56.25% 

1fl1~G'1~1~1:::~'U 1:WLI'l flfl'Uel'l 

1tJ1~'U 

e.Ji'ln1~Rn~1: 

:w1'U:w~~t:1fl~el'l 0% 
~ 

' 

:W 1 'U:W~~flfll\11 Lfl~el'U 62.50% 

:w1'U:w~~tlfl 37.50% 

ft:W~'UeJ'lG'111tJ1:::ne:~u~~fl 

e.~f!n1~Rn~1::w1'W:w~~t:1n~e:~'l 
~ 

25.00 %, :w1'U:W~~flfl1\1!Lfl~el'U 
62.50% LLI'l::::W 1 'U:W~~tl\11 
12.50% 

tii:wnuG'1116'1:::6'11fJ Ho vh1~LiJ'U 
flfl1'l ~'JfJ NaOH LL~'JL~:W 

G'111fl:::mmuL'U~n~ 
0 T Q.d II 

LL'U1fl1\llti'U:WL'IJ:Wiii'VI~fll'lti.:J 12.50% 

"J1\ll1fl'lf 1flG'11llG'11:W11t:1VlflfteJ'U~'JeJG'111fl:::fl1 eJ L 'UL 'U~ n~ L rm::: 1llG'11:W11t:1 

~~1'11 Cu
2

+ Ltl'U Cu +1~ ~~1lJLU~fJ'U~'U€l~G'1116'l:::mm'UL'U~ml" 

'!itJ~1Cl1:WL tl'ULL 'U'Jf'i1mm:::~'Ufl112.lb oU1L~ 
"1:::'Ljl'i1LLV!U~'UeJ'loW'Uo:::b'V'ItJ1 Vlvl (peptidebond)" 

LL'IJ1A11'lti'U:WL'U:W~~~Iil 37.50% 

"oW'Uo:::b'V'IU1VlvibtJ'UoW'Uo:::1:::VI':h~ N-H bi"'11:::o11ll N i1~1 EN G'1~ni1 H ~'li1 ' ~ 

bb 1-:J~-:J\?lfl:W1m 'V'I11:::b U'UoW'Uo:::~Lb ~'lbb 1~ b~e.Jni1'W'Uo::: L 'V'ItJ1 Vlvl" 
~ 

'!iv~1m:wbtl'Ubb'U'J~1mm:::~u~flibfl11:::~ 

1fl m11VI'Uflft\ll1 12.1 Lflflfl'lleJ~mfl1 'lllJ'U2.!1L ~ 4 'Uiifl1~ LLrimlil1 'UlJ'I.J A i:ift\111 
~ ' ~ 

1:wLfl~fl C17 H35 COOH mfl1'lllJ'U B i1~m12.!Lfl~fl 

C15 H31 COOH mfll'UlJ'U C i1~\ll11:Wbl'l~fl C13 H27 COOH Ull:::mfl1'UlJ'I.J D 

lJ~\ll11:WbG'l~G'l C11 H23 COOH L~Uflb~EJ'UL~EJ.:J~1~'U'JflV!G'!eJ:WLV!G'l'J'UeJ~m\?l 
1 "lJJJ'U~lnumJ 1 tJmn 

• ,. .. d d 
LL 'U1fl1\llti'U:W L'U:WI'l'VIfli'l1f!Lfli'lti'U 62.50% 

"ti'l:S1'U'J'Ufl1iue:~"'ue:~EJ r1~:::vi11 ~~\?lV!G'!eJ:WL V!G'!'J'lltl~ l'UlY'UueJEJ LL~ti', 
' 

:Sl'U'J'Uflliue:~'U:wln \JI'IV!G'leJ:wL V!G'l'J'Uel~ 1 'lllJ'Un~::: b ~2.1:w1n~'U\lll:W 1 u~'JEJ, 
' 

n1 ~~tJ n b~ cl'Uii fn 1~ b -if11 ';.)~ fl611 ~ bfl ~ e:J'U~.:J f1 ri11 b ~ €1-:J ';.)1 f1 b Vll'l t:-.J G'lm off61tJ'U 61'U'U fl11'1 e:J'U • • 
fi'.:JA.:JbD'Ub Vll'l~·m1 u~u~u\51'U ~.:J.Qb ~mmn';J1n b~e:J.:J 611~~11~b6ln61 b iJub de:JVI1bAii.ffu61-:Jb tlub ife:1VI1 

, ct.l , '\J 

~CJ1nbbrif111V'hfl11~.Jb-iJ11';.) ~.:JtJnb~~'U~';J~b~~'U b~eJ.:j 6111~h 1~b6lf1611~b-if1hiifl11~~1b U'UeJ~1-:J~.:j • 
~~mb-if11';J~'U\51'U b~e:J.:J bAiiB'UVl~~~1rieJu (n~6l'U'11 hmr'11:a~ bb6l~b61'Ue:J i~-r~~. 2557) "" . 

.t::::t. G.l d d II u G.l 

2.4.3 .:11'1..!'Jli!EJVIbf1EJ'J'tlel..:lfl'UVIfl'ti::f11~VI~~B..:l 

m~~~n1~b~m.J~bb'U'U~'Ub611~VI1fl11~~~1~tl'U~.:J~tJ~11 b~e:J'W(9).J'U1Vlf11!1'~m~u1'Un1~ 
'U \J \J 

Vl1-:JlVl ~1P1161M1"lle:J.:JiJm~ ~u.ffu6!5~~f.imntJ~ 4 Vlt.b tJ m~L~tJ'U~b~e:J.:J611~~11~ b61 n61 ( nu n-rML1 
\J • 

~~ LL~~, 2557) wu-:h<U n L~e.J'Wilfl11l-l n11V1~11 'W m~'WWJ'U1Yi'm:;::; m::;u1'U fl11Vl1\llVl tJ11"11?1\Wi 

(Vi'mt~m~Vl~G'le:J.:J) 1u~~~u~~.:J61eJ~AGi'eJ.:JtltJ e:J'U611~~ru 1V1Vle:J.:J (2554) bb6ldH'u~ 1Vlt:-.J11-:J~ • 

liubu
Rectangle
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(2557) ~1~~Vlfl11b~CJ'Uibb'U'Uvhu1CJ - ~-.:JbfWl - B5'U1CJ b~m119ll'U1VJm~~fl11V1Vl69m ~-.:J~u-;h 
'\Jn b~CJ'Ui1VI m~~ fl11V1Vl69B-.:JB CJ 1 'U1~~u ~ L ~B-.:Jln':i11fl fl11b~CJ'U ~~"l CJ m1~'U b~1~ ~P~1:U bb 'U"llBfl11V11-.:J v v 

lVl CJ 1m~ 1P1 {v111 ~'\J fl b~ CJ'U 1 i'r11 111 ~Vl1 'U fl11tlt1 fiLL 'U'U 1 Lf111 ~t.HJ€11169 t1 ~1-.:J L tl'U b 'V!IPI b tl'U~69 Lb69 ~ v , 

oW':il11ru1vr1F1'1BIT'U 1 CJ b ~BoW?! ':iltJ~:u11&1~1'U~~P~'ULB-.:J~~1-.:J 111Vl mJ-.:J L u'U1 ~,r n!l n'\Jn b~CJ'UtJn'IJ&imc.i cu 6.J , d.J 

VlV169B-.:J~"ltJIPI'ULB-.:J v11m1V1Vl69B-.:JB~1-.:Jbtl'Uc.i~uu ('U':il~ 11ru~'UV1{ 2553; Bum11ru 1 Vi'Vl€1-.:J, 2554; , , 
P1-rf!J'lJ1 bn-.:JOB'U, 2555; il-r'U~ 1 Vlt:n"l-.:J,;, 2557) bb69~m1i1~riB 1'Um1tJl)u&in':ilm1:uv111 ~'l!m~CJ'U 

v11n11V1Vl69B-.:JB~1-.:J~'Uhmn~'U ('U':il~ :uru~'UV1{ 2553) , 
2.4.4 .:J1'U1lij EJ~ L~EJ1tij'B.:u1uf'111:UcW.:J~v L'iil 

ij ~1 ~ CJ 'V!691 CJvl1'U 1~~ fl~1 fl11U1~ Lil'U m 111-w-.:J~B 1 ':il'V!~-.:J ~ Vl n ':il fl1111 fl1 1 b~ CJ'U~ Lb 'U'U v v 

~'Ub?l1~ LVlCJi1~"loUB1'Um1tJc.i~Lil'U ~-.:J~ ~1'Ufl11~Vlfl11b~CJ'Ui (P1-r'lJ'lJ1 LL'N"B'U, 2555; ~'1l1111ru 
i1'VI'Utl-.:J'VI11, 2556; fl1169'U'Il 1'1ltJ~'Il"B11 LL69~L?I'Utl oUtJ-r11~, 2557) ~1'Ub.Q'tl'V!1 ~1'U~tlfl11L~tJ'U~ , v 

(P1-rf!jty1 bb1-.:J6B'U, 2555) Lb69~~1'U'UV1'U1Vl"1Jtl-.:Jfl~ (fl:U69~'1l 1'1ltJ~'Il"B11 bb69~b~'Utl oUtJ-r11~, 2557) 

~69 m1tJ 1~ bil'U r111:u-w-.:J~tl 1 ':il'll€1-.:J'l! n b~ tJ'Uvr~-.:J m1~ Vl n':il m111 m1 b~ tJ'U~bb uu~u b~1~ ~u11'!! n b~tJ'U v 

ijr11111-w-.:J~t1 hB~1 'U1~~'U111flVJfl~"loUBtJ1~bil'U (P1-r'lJf!J1 Ln-.:JOB'U, 2555; ~'1J1111ru i1vr'UB-.:Jvr11, 

2556; fl:U69'U'Il 1'1ltJ~'Il"B:u bb69~b~'Utl itJ-r11~, 2557) b~tl-.:Jlnfl':il1flfl':ilflc.i111fl11b~tJ'U¥bb'U'lJ'!fl~flc.i 
' v ~ 

n1 1 b~ tJ'U f bb uu~u b?l1~ 5 .ff'U "1!1 tJ1 ~'\Jm~tJ'U1~i1~1'U ~1:u1 'U n':iJ n1111 Hl!l n m11 1-.:J bb~'U 
fl11bbnUru'V!1tl ~1-.:J b tl'U 1~'U'U LVl tJi1f11fltltJ 1 ~Fl1 bL 'U~'l11 ,r flb~CJ'U 1~69-.:Ji1BtJ nu~~~-.:) 'l11rl"l111~~1 fl 

u cu d.J \1 

n ':iJ n1111 m1 b~ tJ'U v u1-b1 'U n11t1 cru 1m ~€111 1tJ-.:) b vr~ n11ru ~ 1-.:J 1 1 'U~11Pl tJ 1~ ~ T1'U 1~ c Pl-r 'll 'lJ1 

Lbd-.:J6B'U, 2555; ~'ll1111ru i1'VI'Utl-.:J'VI11, 2556; fl1169'U'Il 1'1ltJ~'Il6B11 Lb69~L~'Utl oUtJ-r11~, 2557) , 



d 
'U'VI'VI 3 

n1';il~CJA#-:J-dbiJ'Un1';il~m~8Pin~1A111ll.oV1hi.~ ·UJ 1 'Ull~ I.I.G'1~Vin~~n1';i'V1111G'18'1 1.~8'1 (;11';i 

~b 11li.G'1nG'1 111lv1-tl1n~mn1';ii.'1E.J'U~bi.'\J'\.J~'\.J 1.(;11~ 5 ~'U ~1 VI1'uirm1v'U.ff'UlJ'5E.Jllfln~1tJ~ 4 ill5m';i ' ~ ~ 
" 1?1'11.'W'Un1';i~'I.U 

3.1 TUI.I.'\.J'\.Jnl';il~CJ 
~ 

3.2 l.h~'ll1mi.I.G'1~n~ll~18~1'1 
' 

3.3 1.1"1~8'1i:l8m m 'Un1';il.n'\.J';i1'\.J';i11JoV81JG'1 
~ 

3.4 n1';i\?\'11.'W'Un1';i';i1'\.J'j'JlJeV81JG'1 
~ 

~ ~" 3.5 nl';i11.m1~V1'1J81JG'1 
~ 

3.6 (;1~~ffim'Um';i11.m1~~-v81JG'1 
~ 

3.1 ';i'UI.I. uum';i1~E.J 
" 
m';il ~ CJ A#'~ffi otl';itl!.!. uu nl';il ~ CJ 1. U'UI.I. uu n~11 ~18 ~1'11.~ mi:l m';i'Yl 111 (;18\J~'~.Q 

~ ' 
3.1.1 n1';i'YJ\11(;18'\.Jtl8'UI.'1CJ'UI.I.G'1~V1~'11.'1CJ'U (One - group pre - test and post - test 

design) ~1VI1''UI.I. '\.J'\.Jl\1lfl111JI.eV11"ill. ~'Ill 1 'Ull~'lt'liJ~tJ 1.1. '\.J'\.J~'I.Q 

T I ------ - - --- - X ------------ T 2 

" ~8 n1';i(;18\Jtl8'UI.~CJ'U~1CJl{)~mm';ii.~CJ'Uil.l.'l.JU~U1.(;11~ 5 oU'U (Pre - test) 
" ~8 n1';i~\1lnl';ii.~CJ'U1'~1CJlfl~n';in1';ii.'1CJ'U1'1.1.U\J~\J1.(;11~ 5 oU'U 

\1 d..J '\J Ll 

T2 ~8 n1';i(;18UVI~'II.~CJ'U~1CJl!]~mm';ii.~CJ'Uii.I.UU~U1.(;11~ 5 oU'U (Post - test) 

3.1.2 n1';i'Vl\1l?l8UI.Q'W1~VI~'II.~CJ'U (One -shot case study) ~1VI1'Un1';il\1lfl111JI.oV1h 

1.~'111 1 'UlJ~tlUfl111J~'U h/bJ~'U 1"il1 'Un1';ii'18Ufllfi11J'1J8'1iJm1CJ'U, Vln~~n1';i'V1\11G'18'11.1.G'1~1.1. UU~1';i1"il 

3.2.1 tl';;'::"111m 
tl ';i~'ll1 n'j~1-tlt 'U n1 ';il ~CJ A #'1-dl. U'Uir n 1.'1E.J'U~8'11.'1 CJ'UlYJ CJ 11"11(;11'11 - A rul'll"l1 (;11'11 

.ff'UlJ'5CJ1JPln~1tJ~ 4 mfl1.'1CJ'U~ 2 tJm';ifin~1 2557 h'IL1E.J'U(;11'11~'11.nl"l eJ1b.nmi1-eJ'I ~'I'VIll111"1'1(;1~bn~ 
lil1'U1'U 5 ~8'1 ';i'dll 221 l"l'U 
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3.2.2 nci~~1e:J~1.:j 
' 

n ci111'11 e:J ~1~~1-tll u n1~i~CJ A~ ~db .Uu-J n b~ CJ'WVle:J.:j b~ CJ'WiVl CJ11"11&1~1 - Aru~ 1"11&1~ 1 
' 

iu~5CJ11Pimntl~ 4/ 5 Jl1Ab~CJ'W~ 2 tlm~Pimn 2557 h~b~CJ'W&1~~~~bn1"1 B1bJle:lblJe:J~ ~~vrr~ 
1"1~&1~bn~ ~1'W1'W 44 A'W 1~111~1nm~b~e:Jmb'U'Ub~1~~~ 

3.3 bA~e:J.:jije:~~1munTnn'U-a'du-a111'Yi'e:~~lil 
bA~e:l~ije:Jmmum~i~CJA~~d tJ~~ne:J'U~1CJ 
3.3.1 bb~'Wm~"<5'~nT~b~CJ'W~bbUU~Ub~1:: .... 

" " th::lt.VO.O. i.l V Vd 

e.n~CJ~1b'W'Wn1~&1'a1~~111"tl'W~e:l'W ~~'W 
'\J ' ' d 0 QQ../ .do<::!~ i.l Q..l .r:::!:l v q tJ' 

3. 3 .1.1 1"1 n ~ 1 ~ 1 ~ 1 bb" ~ b e:J n &11 ~ ~ 1 u 1 'OJ CJ Vl b n CJ 1 "tJ e:J ~ n 'U b ~ e:J ~ n 1 ~ 'OJ ~ n 1 ~ b 'a CJ u ~ bb 'U 'U 
'\J ... 

QJ Q.J <::11 1.1 .r:::!:l <V 

1f]~mm~b~CJ'W~bb'U'U&1'Ub&11~ 5 "tl'W ... ... 
3.3.1.2 Pin~TVl~n&1mbbnunm~m'aPin~1-D'uf1u~1'W "v'lV15Plm1"tl 2551 V1~n&1mnci11 

'U d-1 , 'U , 

&11~~m~b~CJ'W~iVlCJ11"11&1~~b~b~CJ'W&1~~~~bn1"1 ~1CJi"tJ1bAli~u~1'W 1 31131 b~e:J~ &11~~/h 111b" n" 
'\J ... ' 

' I II ' 

?11~~m~b~CJ'W~Vi 3 &11~bb"~&111D~"tle:J~&11~ mm~1um~b~CJ'W~Vi 3.2 1'11~-J'~Vi 1 3.2 11. 4-6/7 - 9 
'\J "' '\J 

fl1e:JB'U1CJ'a1CJi"tJ1 m.h CJnl~b~CJ'W~ i bm1~~~~tJ~~&1~ri"m~b~CJ'W~ 
'\J ' '\J 

3.3.1.3 Pin~1~1CJ"~b~CJ~bde:J'Vl1 b~e:J~ &11~~1111b"n" ~~~t11m?l~1~bb~'Wm~~~m~ 
' 

b~CJu~hwm~~~n"Jm~11m~b~CJ'W~~1CJlfl~mm'ab~CJ'W~bb'U'U~'Ub?l1~ 5 ~u 
'U 'U ~ 'U 

3.3.1.4 rl1'Vl'W~ n'OJ m~11 m~ b~CJ'W~ ~e:l nl~?le:l'W ~111~~ m~-r~~mb"~tJ~~ biJ'W~" m~ 
'\J 

b~CJ'W~bb~"~A~~ 1~CJVi'OJ1~(1.!11 Vl?IB~A~B~n'Ub deJ'Vl1 'OJ~tJ~~?I~rl bb"~nl~~~nl~b~CJ'W~ 
'\J ' '\J 

3.3.1.5 m~'U1'Wm~1'Wm~b~CJ'W~ bbu~m~~~n"Jm~11m~m~b~CJ'W~e:Je:JmlJ'W 4 bb~'W 
'\J '\J 

'a111 10 -&1111~ 1(;Jmb~"~ bb~'WtJ~~neJ'U~';w bb~'Wm~~~m~b~CJ'W~ 1 'UA1111~ bb'U'Utl n~~ ~Bm~ 
'U '\J 

b~ CJ'W~ bb" ~ bb 'U'UVl~ ?le:l'U ne:J'W b~ CJ'W bb"~'Vl~~ b~(J'W~~ bb~" ~ bb~u~ueJ ~ n'U'U ~'UVl"tle:l~ b de:J'Vl1i"tJ11 'Wbb~'W 
'\J '\J 

" ' 
-J'W '1 ~~~1~1~Vi 3.1 

d 0 ~ q 

~1'a1.:j'VJ 3.1 n1'Vl'W~b'We:J'Vl1bblil~b1~1b'a~'W 

~ 
b 'We:JV!1 

1 3 

2 2 

3 3 

4 2 

3.3.1.6 b~CJ'Wbb~'W1 Vl&1B~A~e:J~n'Ub de:JV!1 nm bb"~&1e:l~A~e:J~n'U~Ubb'U'Unl~~~n~m~11 
'\J 

m~b~CJ'W~~1CJlfl~mm~b~CJ'W~bb'U'U~'Ub?l1~ 5 ~'W b~e:J~ &11~~1111b"n"~~d 
'U dJ 'U , 
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~1'a1\l~ 3 .2 bb'U1'V11 •:Jn1'a~l?lfl~fl'a'a:!.Jn1'ab~~'U~~1~1n~fl'an1'ab~£J'lJ~bb'U'U~'Ub6'11~ 5 ~'U 
'U d.J 'U 

b~B\1 fl1fiu1m~n-a~ 

1 

~ 

-rr'W~l'~l~ bb~::: fl'WVIl 

~ 

-rr'WBB'U1E.Jbb~::: 

~-!!<V'mwJ 
' 

, . 

f~~ .l~·· ~·· 
~-.............. -...... _,~ .. .., .. .,_ , ............. _..,_ 

' cnnunwruu~:::Vl1'W81'VI1~b oU11-ffm~ 
"Food basic healthy life" 

th:::f1B'Uf11~ 1.ffr\'1fl1l.J 

- b~~1:::b'VIIi)1\il ~1-!lf11tJ~-!!11i'B-!!f11~B1'VI1~th:::bf1Vl 

mfl u 1m\il~lill.l1f1~~\il 
' 

- fl1fl u 1~bmlil~'U 1v11 'WV1'VI1~tl~:::bf1Vl1V~ 

- Uf1b~tJ'W~:::iJiBf11~B~1-!!1 ~ 1 'Wf11~\Jl~l~~B'Ufl1fl 'U 1mml'1 

n~f1'Dl.J~ 1 ibfl'i1:::~fll1l.Jb 'VI~B'Wbb~:::l'll1l.Jbblilf11'iW1JB-!I bfi~-!1~~1-!IJ11'11~ bl.Jb~~~b~t.Jl 
~-!I 3 '1l11\il bbl'i~:::mil.ll'iB bfi~-!1~~1-!IJ11'11~f1~ bfl~ 1 bl.Jb~f1~ ~1f1J'U'IJ11tlb~Bl.Jtl'Ub~B'W 

' - ' 
f1~l.l~'WbU'WJ11i11r;'l bl.lb~n~ri bbr;'l:::V'W~bb'Vf1fl11 ~li1 bbr;'l:::P\m~n(;\'1bbVI't.l-!!~'W5::: lnr;1 bfi'B~n 

' ' -

n~f1A'UJ~ 2 um~tJ'WVhn~m~l.lf11~Vl\il~B'Ufl1flu1~b\il~lil b\iltJf11~Vl\il~B'U'VI1~1~ 
~lB~1-!!~~J11i11r;'l bl.lbr;'lf1m~tJl J11il1r;'lbl.lbr;'lf1~ri bb~:::bbU-!1 

' ' -

_, I• .......... .. ;.:..;. ... 
.. . ~ ....... ,. ll :::../. ~.~ ...... 

um~tJ'WBntl~1 mm f11~Vl\il~B-!I.f11tJ 1 'Wf1~l.J Biltl~1tJ~llJ tl'W.f11 tJ 1 'W~B-!IbLr;'l:::~~tlB-!!A 
' ' 

l'll1l.li'1JB-!I\Jl'WbB-!!1'W~tlbb'U'U mind mapping 

Plm~1'UVll'll1l.l "B'W~~'W1'W~1'1f11tJ" bb~l1'1B'Url1fl1l.l, ibfl~1:::~~~~m~l.lf11~ 

-rutJ~:::Vl1'WB1'VI1~'1JB-!IIil'Wbv'l 1 'W 1 i''W num~bn\il t ~fib 'U1'VIl1'W 



.. . 

vn 

v 

oV\J61'WJ"J bb~::: fi\.J'\111 

v 

oV'·t.w5U1cm~::: 

~~<V'B?qtJ 

fl'ibb~:::trm~ti'\.J~Il..lfl'I.J?f1 . .JVl'I.J1 t11num '\..!~1'\.J 
~ ~ 

tl'i::: f1B'\Jfl'\Jn1'i 1offr11ml..l 1 '\..! n1'iBB'\J1tifll1l.J~l.J~'\.JTI'1Jmm'VIl~~VIl.J~ 

' v ' 

n"Jn'Dl.JVi 1 ti'm~ti'\.J~m:mb~:::BB'\J1tl~f1'1~ru:::VJ1~n1tli11Vl'1JB~U1lJ'I.J~IbVI~B~bb~::: 

Ll1l1''1.JV1l..l Vl~Bl..l~~~m:n Lfl'i~~h~'1JB~m~ 1 '1JlJ'I.J~l..l\lll bb~:::m~ 1 '1JlJ'I.J Vl~Bl..l~~BB'\J1tl 
~ 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
c-c-c-c-c-c-c-c-c-c-H 

0,..... I I I I I I I I I 
1 H H H H H H H H H 

H 

n"Jfl'i'UJ~ 2 bU'I.Jn1'ivi1n"Jm'il..lb~B~mntJ~mrum~1'lJl!'I.J~l.J\llinum~1'1Jl!'I.Jhi~l.J\lll 

.. ,:;:-;~ t+}r. :..~ 
1
,/; 

til Fl '~. & ·: ., 
L J, .' ---...., h.vM.-.~4. . .. -), 
\.J ~ 

;-:~-.tf't·,'~·~ 

11 n .-1 m .. rvh n 'OJ n 'i'i:!.i'lJ EJ1 t1 fll1:!.i1'~~1111 tl'i~ 'ihJ''I.J llil t1 n1 'i Pi m:ntJ n n~ t1 1 ~tlt1'1.JiJ¥J bfli'I.J 
~ ~ :..1 

fl'i11Xtrm~t~'\.J~m~1tl"J~t~~vi111Xbnli1m1l..lbbliln~>h~'i:::w'l1~m'VIl A bb~::: m'VIl B 11i1t~m'i 
~ 

Vlli1~B'Utll'U11i11~ bb~:::Ll1~l.J (tl1m:::li11~ bb~:::Ll1BB'\.J) 

tlWIA ll1'rl8 

20 

• 
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" 0 

l111"a1~~ 3.4 bb'W1'VI1~m-a~~fi~m-a:J.Jn1-ab~fl'W~~,.w1.n~mn1-ab~fl'W~bb'U'U~'U b6'11~ s "li'W b~eJ~ 
~ ~ ~ 

b\h~'U 

vn 

u 

oU'U~l"il\!LL~~fl'U'\IIl 

u 

oU'UBBtmm~~ 

~~.umwu 
' 

fi~LL'U~\ll :ffl ,~\i1tJmlJJ~lfl'IJ'llB'l1 th~'U 1vw 1 off fi~'\.Ji~B "L~n'lJl(;l~l"iVl'VIl"i 1tJ 

LLB'f'l~nl" LL~~ 1 offr\'lmJJL~Bm~(il'U1 '1~\fl(;lnl"i~l"il\!LL~~fl'U'\IIl "1Jm~8'UV1"il\.J'VI1B b~ll 
' 

1 '\.J"i~'ULfl(;l~'U hlB~l'll "i" 

fl\ln"iA).J~ 1 L~B~n'\~ll1fi'J~G'I~l'l"i~vlU1JJL~n~1(;181'iJ LLUU~l~B'l1fl"i'l?!h:J1:WL~n~ 
' ' 

(Model Kit) L~B 1) 1~1Jm~8'U~nl<Jl5ltileJ'lrlD"i~nBU'lleN1'\.J"i~'U 1(;18~'1Lntil~~~L'VIi1B'U 
' 

LL~~LLtiln~h'ln'U'lJB'~m(;]B~m'U 3 'lJ'iJ(;l 2) ~nl<Jl1fl"i'~~~l'~'lJB'Im(;lu~m'U l'llLL'VIti'ILL~~ 

'VI~V1'1rloU'U 3) nl"iLfl(;l~'U5~L'V'ltJbV1vl 
~ - ~~--~--------~· 

fl'iJn'DlJ~ 2 till:W'\IIlbth~'U LtJ'Unl"iVllfl\ln"i"ilJ~~UL~eJ~JJl\llnnl"itilBUrllmJJ 
"11m~8'U\l~il15m"itil"il\l?IBU 1 '\J"i~'UB~l'IL "i LL~~\1~ L ~B hl'B~l'IL 'J'"ll~~~til"il\l?IBUL tJ'U 

1'\.J"i~'U" 1(;18b~1Jm~8'U'VIl~l"imi'I'Ul 5 'lJ'iJ(;J ~B A (l'll'llll) B ('UJJ) C (tlltill~) 
0 (tlliJUVJ'lJ) LL~~ E (1'\.J"i~'ULnl<Jm) 

I . ~ . ( 

11m~8'Uui\'\.J"il8e.J~ nl"iVl(;l~eJ'Iill 81 'Un~JJ \ll L~'UBe.J~ nl"iVl(;l~eJ'ILL~~ Bi\'\.J"il81lJJ ntJ 
' 

ill 81 'U~B'ILL~~G'!"i'\.JB'IrlflllJJ~'lJB~til'ULB~ 
' ~ 

1Jm~8'UVll fl\1 n"i"i:W'll 8lVflllJJ~~~ltilU"i~~T)'U 1(;18 nl"iPi nl<Jl nl "iLL '\J~~M1l'V'l'lJB~ 1 '\.J"i~'U 
~~ 

1(;1VtJBUlVflll:W~:W~'Ui5"i~'VIll~ 2 ill'V'lnl"iLLU~~?Iill'V'l'lJB~1'\J"i~'U L'IJ'U 
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m':i1~Vi 3.5 bb'W1'V11~m':i:5'19ln'ilm':i~n1':ib~tJ'W~~,m1.n:5'mm':ib~tJ'U~uuu~ub~1~ 5 off'U ... o.J ... 

b~eJ~ m\9liJ1Y~~~n 

vn 

r-~ J·i,!-!;-,. .. ,~-n 1·l· .. , .u.··b f·;; ¥:~v'..i.n :~ !:~· .t1(,hw~;. 

Ul,;,l"'\'J! 

~~~n'Um~Htl~~ne.J'Urilm~ ~.:JC 
- ,Xm~t.Jt~filir-Jl t:.J~nl~\iln~ DNA 1llb~e.J~e.Jmmv;CJ.:JLiil b'V'l~l~e.J~b 
- ,Xm~CJtlbf'ICJb~ti DNNbf'ICJ~'U\lle.J.:J DNA V!~e.JhJ lilbf'ICJb~tliJ"'m,ru~e.J8l.:Jb 

-. 
~t~G'Il~lOJbb~~flt!V!l nOJm'i]J~ 2 ,Xm~t.Jtilill~le.J L1e.J.:J What is DNA 'V'l1e.J~~.:J\ile.J'Uf'ilm~, lbf'l~l~~ 

~ 

btl~CJ'UbViCJ'UI'Ill~bVIiie.Jt~bb~~f'lll:Wbb\ilflvll.:J~~V!ll DNA bb~~ RNA 

" orrt~e.J5ulmb~~ 

~.:J-rre.J~~tl 
' 

,Jm~CJt!VhnOJm~~'lJCJ1CJI'Ill~1~~l\iltl~~"illltl llilt.inl~~m,l'U'Vll'lll~ L1e.J.:J DNA ~~~ 
~~ 

tl~~~lvll'1Je.J.:J~.:JiJ~11i1 lbl'l~l~~ml~~~~w5 DNA 'lle.J.:Jf'lt!Ltif'l~e.J'Uf'l1'1llilt.i 1-U'V!"'fl!lti 

fie.J mt.JY1~'.4 DNA 'V'l1e.J~\ile.J'Uf'ilm~ 
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3. 3.1. 7 ml"il?le:JU bb(:,J'i.Jn1d'<D'(9)n1d'b1t.J'W1'b~t.Jl nurr;mJI?ld''l'Ue:J'l b .Q'e:J9.-·'l1 d'U bb UUn1d'<D'(9) n1d' 
'\J '\J 

~ ' ~ 

b1t.J'U1 fll1dJ?fe:J(9)fl~ e:J'l'Ue:J'lb lJe:JVI1 tl'U(:,J61 n1d' b1t.J'U1Vim(9)VIl'l fll1:Wflnvle:J'l'Ue:J'l b \Jmn tl'U nd~Ul'Un1d' 
'\J '\J '\J 

~ (9) n 1 d' b 1 t.J 'U ~ bb 61 ~ fll1 :w b VI :w 1 ~ ?l :w 'U eJ 'l b 1611 ~1-51 'U n 1 d' <D (9) n 1 d' b 1 t.J 'U 11 (9) t.J e:J 1 "il1 d' ~ ~ tl~ n ~1 bb 61 ~ 
'\J '\J 

~b~t.Jl'U1ru (.fl1fl(:,J'Uln n) 
'\J "' 

3.3.1.8 u-rutld''l bbm 'U-rfe:Jun'Y'l1e:J'l'Ue:J'ld'tl bb uu n1d'<D'(9)n"ilnd'd':W 1 'Ubbe.J'Un1d'<D'(9)n1d'b1t.J'U~ 
' '\J '\J 

m:w.Um?l'Ue:Jbb'U~'Ue:J'le:J1"il1d'~~tl~n~1 ~'ll?l1d'1'l 3.6 

d 
'Vl 

1 

2 

3 

bb(:,J'U n1 d'<D' (9) n1d' b1 t.J'U~ 
'\J 

b~e:J'l mft u 1m(9)d'l?l 

- bvl:W?l1d'ille:J~1'11 'Un1d''Vl(9)?fe:JU 

Vl1fl1TI u 1m(9)d'l?l 
v ~ "' ~ ~ct. 

bb(:,J'Un1d'"il(9)n1d'b d't.J'Ud' b d'e:J'l 61'Y'l(9) 
'\J 

- bvl:wn"ilnd'd':w1'U~'U'Ut.J1t.Jfll1:w1' 
'\J 

QJ .. " bb(:,J'Un1d'"il(9)n1d'b d't.J'Ud' 
'\J 

- 1 'Un1d''Vl(9)61e:J'l "n1d''Vl(9)?fe:JUVI1fl1TI u 1mml?l" 

?l1d'i!le:J~1'l Ae:J J1~UU~d'(9) 'UdJ~(9), l'Ub~'U, SPY (white), 
' ~ ' ' 

'l.11b~mJ bb61~b~:w ?l1d'61~mt.Je:J'nV!l1'U Bn 1 'U'W(9) 

.<:::t. d Q. ~ 

n"ilmd':W'Vlb'Y'l:W fle:J 

- 1~'t!m1t.J'U~'lbn~?~.rn'Y'l"i'le:J'l?lU d'~VI'h~ m'Y'l A ii"i'le:J'ltl1 
'\J 

m'Y'l s iJY'le:J'l'iJe:Jmb61~ 1 ~'t!m1t~'Ud'~uu"il<D't~~vh 1 ~bn(9).Ue:J 
' ~ 

bbl?l n\91 1'ld'~VIl1'1Jl1'Y'IVJ'l?le:J'l 

b~e:J'l 1 Ud'~'U 'Vl(9)?fe:JU ~._,.a 
- bvl:W?l1d'ille:J~1'11'Umd''Vl(9)?fe:Ju - A Ae:J 1~'U1l bU'Ui!lbb'Vl'U1tld'~'U''il1n~~?~1 

- B A'€J J1blii'Tt~ bth.J1'11bb'Vl'UhJ~~h.J':\JlnVi'1J 
'\J 

~ 

- c Ae:J ?l1d'61~mt.~L11m61'Vld'1t.J 
~ 

- D Ae:J L11~'U'Yh 

b~:W?l1d''Vl(9)?fe:JU Ae:J - E Ae:J 1 tld'~'Ubn~m 

3.3.1. 9 'l.11bb(:,J'Un1d'<D'(9)md'b1t.~u1'~tl1utld''lbbm 'Ubb~l1 wX1-rfe:J 3.3.1.8 1 U'Vl(9)61€l'l<D'(9)n1d' 
'\J ' 

b~t.~ui (Try out) nu't!m1t.~u~u~5t.~:wfin~1u~ 4 b'lb1t.~'U?l~?~1~rhnl'l n1flb~t.J'U~ 1 

umd'fin~1 2557 ~1'Ul'U 42 fl'U (~1:w1~n~:wille:J~1'l) b~e:Jml"il?le:JUfll1:WbVI:W1~?l:w'Ue:J'ln"ilmd':w 
' 

n1d'<D'(9)n1d'b1t.J'U~ ~e:Jnld'?le:J'U n1d'l(9)(:,161bb61~bl611vfl-ii' 
'\J 

3.3.1.1 o bbm 'Uu-ruud''l bb(:,J'Un1d'~(9)n1d'b1 t.J'U~ ne:J'U't111 u1-ii'?le:J'U"il~'~nun~:wille:J ~1'~1 'U 
' '\J ' 

.fl1flb1t.J'U~ 2 umd'fin~1 2557 
cv cv c! ~ 

3.3.2 bb 'U'U'Vl(9)6'1B'U"J (9) ~6l6'1:Wq'Vl5'Vl1 ·:Jn1~ b 'HJ'U 

~i<D t.1 ?l1'1'l bb UU'Vl(9)?f BUl (9) (:,161 ~:w f1'VlB'Vl1'l md' b1 t.J'U b~e:J'l ?l1d'~l1:w 661 n61 ?l'1V11'u't! m1 t.J'U 
" "I ' 

~m'JntJ:wfintntJ~ 4 ~l'U1'U 20 ife:J bbUUb~e:Jn~?~e:JU 4 1'1lb~e:Jn m:wV1~'U'Ue:J'l'U61:W (Bloom's 
'\J 

Revised taxonomy) ~'lUd'~ne:J'U~lt.J ~'Ufll1:W~fll1:W~1 ~'Ufll1:Wb.U1h ~'Un1d'L111'Ll1-ii' bb61~ 
'\J 
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" ' " 
oU'1ihrrn~~ Sli~ijrh~'Uurrn:mnneJ~~~LL~ 0 .24 - 0.80 ~1~'Lfuehu1~~1Lb'Wf1eJ~~~·wh~ 0 .20 -

~ ~ 
' ' ... 

0.69 bb~~ij~1fn1l.Jb;;Jm1'U 0 .88 m5~1b'U'Uf11~ ~~-u 
' ' ' 

3.3.2.1 ~ mn15 n1 ~" ~ 1 ~ bb uu Vl ~" eJ'U ~ 1 nVl ~,~ bb~ ~ b e:J n" 1~Vi d'l tJ 1.U eJ~ bn tJ1 nu 

VI~ f1 f11~1~ bb~ ~U ~~ bii'We..J ~ b Vlfl'Ufl f11 ~"~1~<U'e:J"e:J'U 
" " 3.3.2.2 ~n,1VI~n"mbbn'Wnm~m~~ m~n.V'W~'W~1'W V1Vl5Pl m1'U 2551 VI~ nMl~ 

'\J d.l , '\J 

n~l.l"1~ ~ m ~ b~ E.J 'W ~1Vl E.J 11"11" 1'1 i h ~ b~ E.J'W" 1'1 ~~~ bn P1 ~1 E.Jl'Lf1 bflij~'W ~1'W 1 31131 b~e:J~ 
' ~ "' 

"1~~~11 bl.lb~n~ "1~~n1~b~tJ'W~~ 3 "1~bb~~"l.JU&i'Ue:J~"1~ l.l1m~1'Wn1~b~tJ'W~~ 3.2 ~1~1'~ 
, '\J d.l '\J 

~ 1 3 .2 l.l. 4 - 617 - 9 r11eJ5u1E.J~1E.Ji'Lf1 VIU1E.Jn1~b~E.J'W~ 1Lm1~~~~u~~"~rim~b~tJ'W~ 
~ ' ~ 

1'Lf1Lflij~'W~1'W b~eJ~ "1~~1 1:w bfl nfl L ~m.111 u?!~1~1'11~1~1 Lm1~~<U'eJ?!eJ'U 
"' ' 
3.3.2.3 "~1~.Ue:J"e1u 1~tJ 1 ~ij.UeJ"e:Jue:JtJ1 'W~~~ufl11l.J~fl11:w~1 ~~~ufl11:wb<U'1h ~~~u 

~ ~ 

m~il11U1-il' bbfl~~~~u1bfl~1~~ ~1'W1'W 30 .Ue1 1-11~~~ 20 .Ue1 

3.3.2.4 il1 bb 'U'UVl~"eJu1~e..Jfi~:W~VlB~?!~1~~'Wb~tJu~mJ bb~1 1 ~m~1~~~oJ~moJ1bbfl~ 
~ b ~ (J1'(f1 qJ ~ 1'W1 ~ e..J~ 1'1 ~1 ~ fl1 1l.J"e:J~ fl~ €)~'(!€)~ f)~ rioJ~~ f)eJ'U ~ 1~ 1 1 'U bbe..J 'U f) 1 ~ ~ ~ f11 ~ b ~ tJ 'U i 
~1'Wfl11:W b ~ E.J~I'l~~'Uel~ b -de1V11 (Content Validity) m1:wi~b~'U fl11l.JClf1~eJ~ b Vl:w1~":W'Uel~.fl1,1 

~ 

ffi-1l'bb~~il1:w1VI1~1~'UUfl11l.l?!e:J~fl~e:J~ (IOC: Index of Item Objective Congruence) 1~E.J1-ti 
~'UUfl11:W?!eJ~fl~eJ~ (IOC) rl1'U1rui'11:W?!m 

~ 

IOC 

IOC 

LR 

N 

Cl. a t1 .::J LR = e..J ~~1:Wfl ~ bb 'U'U fl11:W fl ~ L VI'U'Uel~ ~ L '(f tJ1'U1 'IJ 
0 " .. 

~1'W1'We..J b 'LftJ1'U1ru N = " ... 

+ 1 Vll.J1(J~~ bi1'U'Jlrl1tn:W?!el~fl~el~fl'U~~oJ~~"~ri 
' 

o Vl:wltJ~~ 1&Jbb'W1~11r11ml.l"e:J~fl~e:J~nu'OJ~u~~?!~ 

bnru~ m~bb oJ~ Fn1:WVI:W1tJ 

~1 IOC L .05 Vll.l1tlfn1l.ll1 r11ml.JJ'W1~m~~~u~~"~fl 
' 

' 

~1 IOC < .05 VI:W1tlfn1l.ll1 rl1tnl.JJ'W1~1&JI'l~~~~U~~"~fi 
' 

(1) 

~1 b 'D'W m~u -ruu~ ~ bbm 'U<U'eJ?!eJ'U m:w.Ue1 b?I'W e1 bb 'W~'Ue1~m~1~ ~~oJ~ n,1 bb~~ 
' 

erb~EJJ'U1ru~~~1e:J~1~1 'UI'11~1~~ 3 . 7 " ... 
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m-;i1.:~Vi 3. 7 n1-;itl~utl~.:~bb uu'Vl~~Bu1~ ~~t;l'~q'Vl~'Vl1-:ln1-;ib~f.I'W~1~"li'B b~'WeJ u 'W~"I.leJ.:l 
ild 
~b"l.l f.l1"1.11ru 
'IJ "' 

m";J" 1 Vl'1rn-:J?f~1-:J"Ue:J-:Jbb~'U'I"l~'VlD~h~'m bbG'l~ 

b ~tJ'Um~18-:Jn~~t11 nub '\"l';i1~ b ti'U~u f"i''l"l'l-1 ";J"Ubb'\J'U "bb~'W'I"l~'VlD~1" 'UeN?f1tJ'I"le:J~btltl1'V1~ 
il 0 "" 

"l.leJfl1m ~ b~~ : 

";J"tl bb uu "bb~'U'I"l~'VlD~1" "Ue:J-:!611 t!'l"le:J~ b tltl1 'Vl~ 
'\J 

n. tl~~fliJ ... '\J 

= = 
'U . 'Vl\91tJ.mJ 

' '\J 

fl. (9)~tJfliJ 
'\J 

-:J . \lmniJ 
' '\J 

b'\"l';i1~ ~tJ:tJ1~~-~~l1~-~~n~-~Jn_o.~_®_~_dnv~~~ 
f.1J.tJ1'W~lm~-~-~-~~\l}vJ.~~~mo:tJ __ 1'l:nJ~8-~_tJJ.D''IA 
~l.tJi'Wfi~ 1~1~~-~ ~'W- _;_~ ~.D.®.~'W lv.~h-~~ VJ!.J.~~-b.1'!A 
A~~~}iJ~?!;Jl~~~-tl.G'IA 

D~'U1\l 

'\J 

~~e:J tJL 'U 1m-:J?f~1-:J";J"~\91u 1~'1lm 1 tl";J"~'U 
'\J 

~ - Pleated sheet 

3. 3. 2. 5 1111 tJ Vl1 fl, 1 1"111 ~ tJ 1 n .:h tJ ( p) fl, 1 e) 1 'U 1 \1 '<i\'1 bb 'W n ( r) "U e:J-:J bb u u 'Vl ~ 6HJ u 

1~ tJ~h b'U'U md\91~-d' 
1) 111bbUU'Vl~?fe:Ju~tJ-rutl";J"~bbm"Ubb~~ '<il1'U1'W 20 -rre:J1tl'Vl~G'le:J~1-linuirm~tJ'U 

' 
d~l91ui'U~BtJ~Pin~1U~ 5 h~b~tJ'U?f\91~~~bnP1 ~bfWb~tJ'U b~e:J~ ?fld~h 1~bG'l ~G'l ~1LL~1 'oil1 'U1'U 

35 fl'U 

2) 111 ~-m mdm1 \1 fl~ LL 'U'U mi bfld1~~ b ~e:J'Vl1ri119i'"Utifl1 1~ tJ1 mbG'l ~191'1Jtlrl1'U1\l 
'<il1bL'Umti'Ud1tJ.rre:J bbG'l~~11'111~b~e:J~'U (Cornbach's Alpha) 1~tJ1-tihJdbbnd~ SPSS for windows 

'1i1 tJ 1 'U mdi bm1~~-rre:J~G'l bbG'l~ 1-li'bnru'Vl1 'Wnldbb tlG'lm1~Vl~1tJ-ti'e:J~G'l ~~.Q 
'\J '\J 

- ~1m1~mn (P) '1.fe:J~.rre:J?fe:J'\Jbb'\J'\JB~bnru~ (61:1-.I'Un .tl'Vli1tJ5tl, 2551: 212) 

0.80- 1.00 ' 
~1tJ~1n 

0.60- 0.79 ' ... ' 
fle:l'W"U1~~1tJ 

0.40- 0.59 

0.20- 0.39 

0.00-0.19 tJln~1n 
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- rheh'Wl:U..J'lbb'\.Jn (Discrimination) 1vwi5'tl€l'l (Brennan) ('I.HU'tll.l 
' " 

pj~?{:l;€Jl\?l, 2545: 90) 

I 0 0 iJ 

fllBl'Wl"il"illbb'Wn'tJB'I'tleHHl'U 

0.60- 1.00 

0.40- 0.59 

0.20- 0.39 

0.10-0.19 
' " 

0- 0.09 li1'l&.Jlnm'ilii'V1i1'1 

- filmlm ~mr'W'ue.J '~ bb uu'Vl \?I?~ B'U~'~ mJu 1V1 t.~1-ff~&.J't.l 'j::; ~'Vl '5 bb B~vh a
coefficient 'tlB'Ifl'iEl'W'Ulfl (Cronbach) ('Uru'tll.l Pl~?t::;m\?1, 2545: 102-103) 

' " 

fl'Jl~lU.Jl~ 

0.00- 0.20 

0.21 - 0.40 

0.41 - 0.70 

0.71 - 1.00 

1V1m~Bn<ffBviilml&.Jt.Jln~lt.J'i:l;Vlll'l 0.20-0.80 fil\?l'tlurll'Wl:U..J'lbb'Wn 0.20 ~'W1't.l 
3) m 'iA\?1 b~ El nbb 'U'U'Vl\?1?1 Bui'm.J ~ ~&.J~'VlB'Vll'l nl'i b~ t.J'W bb um~ El n 1?1€1'\.J 

' " 
4 lii'lb~Eln ..J'l'Wl'W 20 -1rB "li'lilfil\?l'UUfllll.lt.JlnB~Iii''lbb~ 0.24- 0.80 fil\?l'tlurll'Wl"il..J'lbb'WnB~ 

~ ~ 

' ' " 
'i:l;Vdl'l 0.20-0.69 bb~::;iJfilflll&.Jb~B:lJ'W'tlB'Ibb 'U'U'Vl\?I?IB'UVJ'I\:J'\.J'U 0.88 

3.3.2.6 'I.Jlbb'U'U'Vl\?I?IB'Ul\?lr..J~~l.Jf'I'VlB b~B'I ?ll'i~lbl.lb~n~ ..J'l'Wl'W 20 iB ~ilflru.nl'V'l 
"I ' ' 

bb~l1 't.l~V1Vi&.JYi b ~B'l1l1 't.l1-ffnu n~&.JI'i'lB~l'I~B1 'tJ 
' 
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2 1 1 2 6 

1 1 1 1 4 

2 1 2 1 6 

1 2 1 4 

6 5 4 5 20 

3.3.3 bb uuth~ bih.JV!n~~n1';i'Vl\il 6WJ -:J 

bb uuLJ ';l~ biJ'I..!-0' n~~ n1';l'Vl~6'1'EI-:J LJ ';l~ nBu 1'11 CJ bb uuLJ ';l~ blJ'\..1 bb6'1 ~ bn ru.,.J m ';l'\.J';l~ biJ'I..!-0' n~~ 

fl1';J'Vl~6'1'EI'l 'll'lbbn n1';l'EI'Eimbuum';l'Vl~6'1'EJ'l m';JLJ!Ju~m';l'Vl~6'1'EI'l bb6'1~fl1';l?l~LJe..mm';l'Vl~6'1e:~'l 
d v q ~ 

3.3.3.1 1"1n~1'Vlfl~~m~u1'\..!fl1';l'Vl1'l1'VlCJ11"11?lm 

3. 3. 3. 2 ~ m~n15 fl1';l?l~1'1 bb uu'\.J';l~ biJ'I..!-0' m~~ fl1';l'Vl~6'1 €1'1 

3. 3. 3. 3 tll''v'l'\..1 ~ bb6'1 ~ ?1~1'1 bb uuLJ ';l~ biJ'U-0' n~~ fl1 ';i'Vl ~6'1 €1'1 bb6'1 ~ bfl ru.,.J fl1';l'\.J ';l ~ biJ'U-0' n~~ 

fl1';i'Vl~6'1'EI'I 1~CJLJ-ru'\.J';l'lm'<il1fl 'W'1l';l1';l';lru ilvt'U'EI'Iv'l'11 (2556) bb6'1~i1-r'U~ 1 'Vle-.!11'1~ (2557) 
' "' d 

~'l(>l1';l1'1'Vl 3.12 - 3.14 

3. 3. 3. 4 th b?l'\..1 B m '<il1';l ~~u1 n~1 b ~ e:~LJ -ruu ';l 'l bbm '1J m 1:wfln t9i' B'~ b Vl:W1~?l:w 
' 'V 

3.3.3.5 u1 bb uuLJ ';l~ biJ'I..!-0' n~~ n1 ';l'Vl ~6'1 €1'1 bb6'1~ bn ru.,.J fll';J'\.J ';l~ biJ'I..!-0' n~~ fll';J'Vl~ 6'1€1'1 

~LJ -ru'\.J';l'l bbm '1J(>l1:wrh bb '\..!~u1'1JB'Im'<il1';l~~u1n~1 b?l'\..!BIIi€1~\ ~CJ1'111ru b ~BLJ-ru'\.J';l'l bbm '1J , \) v , 

3.3.3.6 ~mh bb uu'\.J';l~ bi1'1..!-0'n~~ fl1';l'Vl~6'1 €1'1 bb6'1~ bnru.,.Jm';l'\.J';l~ biJ'I..!-0' n~~ fl1';J'Vl~6'1'EI'I 

~e.i1'U fl1';J(91';l''J'<il61e:JU Arum'Wb ~e:J1oUb U'\J bl"l~e:J-:Ji'Je:J'\.J';J~ bi1wl'umi:wl?l'le:J ~1-:J 
' ' 

~ 'J .u eJ LJ ';j ~ biJ '\J fl~bb'U'U d 1"' bnfl..! 6j'J n1';i Vlfl ~ bb'U'\..1 

" 3 
v 0 v ~ 

bb?l ~'1'1J'\..! (>) €1'\..1 bb6'1 ~6'11~'\J fl1';l'Vl ~6'1 €1'1 fl fl(>l €1'1 
1. n1';ieJeJnbb'U'U " 
" 2 bb?l~'l bQ'W1~'UT~oV'\.J(>l €1'\..1 bbll\6'\'1il'U 1 '\..! fl1';l'Vl~6'1 'EJ'ltJ'I~n(;) B'l .., 

"l..'\.J(>leJ'Un1';i " 1 bb?l~'l bu'W1~'U1'1oV'\.J(>l'EJ'\.Jbb6'1~6'\' 1ilu 1 '\..! fl1';l'Vl~6'1'EI'l hJ~ntXm 
'Vl~6'leJ-:J 

hJ bb?l~'l~'\..1(9)'€)'\.J bb6'1~6'11il'U 1 '\..! fl1';l'Vl~6'1'EI'I 0 

';l~'U'\.J~mru'1JeJ'I?l1';lbfliJ b'li'\..1 bbB6'1nmmG'h 0 ml m <ff'Vln\?11'Vln 
3 tJ , , , 

"' '1J'\.J(>leJ'\.J 

2. 6'11';ibfl iJ 2 ';l~u bQ'W1~LJ~:w1ruVl~e:~?l1';lbflilm .ffu1'11?11 1 '\..!bblll6'1~~'\.J(>l €1'\J 
' 

1 ';l~u bQ'W1~?l1';lbflilm <ffu1'11?11 1 '\..!bblli6'1~~'\.J(>l'EJ'\.J 
' 

0 hJ"i~'Ui.J1mrubb~~?l1';lbAffi '\..!bblli~~~'\..1(9) B'\..1 

3. ~LJmrum';i 3 ';l~'Ubfl~milmb6'1~€1'\.J mrum off b'li'\..1 Vl6'1'EI~'Vl~~m umnB-5 
' ' 
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4. ~'dbbtloa 

fld'Ufl~ • 

1. m-a'l.Jl)u~ 

nT~'VI~G'lB~ 

2. m-au1..1Vim.m 
-a ~whm 1 -a 
'VI~G'lel\l 

2 

1 

0 

3 

2 

1 

0 

fl~bb 1..!1..! 

3 

2 

1 

2 

1 

0 

':i~'UbQ'V11~bfl~e:J~ih:m~:::m.Jmruvfl-b' b~1..! V!~e:l~VI~~e:l~ Unbne:J~ ' . 
m~ue:Jnm~ vt~e:J~WJ~ bU\.!~1..! 'U1~~~11..!bb~~ ~.rr1..!~e:J 1..! 
':i~'UbQ'V11~bfl~ e:J~iJe:Jvt~e:Je:J'l.Jmruvfl-b' b~ 1..! V!~e:l~VI~~e:l\l umne:J~ • • " m~ue:Jnm~ vt~e:J~vttJ~ bU\.!~1..! 'U1~~1m~-rr1..!~e:J1..! 

bb?l\11~d1tJ~~bBtJ~Vi~1b~1~ b~u ~1tr:rtrvftJt91 b~cJ1 n1'W ~:u 

1Jlmu~11..! 11..!bb~~~.rr1..!~e:J1..! 
q .do I 0 I ll 

bb?l~~':i1tJ~~be:ltJ~Wil1b'V11~ b'lJ1..! ~11..!'1\.!V!tJ~ b'lJtJI n1 1..! ~~ 

h1bJronu~'11..! 11..!bb~~~.rr1..!~e:J1..! 
' 

bb?t~~':i1tJ!;j~bBtJ~Vi'oi11b'V11~ b~1..! 'oi111..!11..!vttJ~ b'lJ~1 m1..1 ~~ 

1Jlm~.ff1..!~ e:J1..! 

'1Jl)'\J~m':i'VI~!;je:J\l1Ji'btl1..!.ff1..!~e:J1..! 1-u~tJmrum':iVI~!;je:J\lhi'B~1\l 
~n~B~ 

28 

tJ5'\J~m':iVI~mN1Ji'btl1..!.ff1..!~e:J1..! 1-b'~tJmrum':iVI~!;je:J~1~hJ~n~e:J~ 
1 e:l~1~ 

m11b?!~B i1m':i'l11..!Vim1tJ!;j~ bBtJ~ b~1..! ~ ~~n1J1..! ri B1..!vhm':i 

Vl~!;jeJ\lb 'IJ~tJu b VitJunue.mvt~..:Jvhm ':i'VI ~ !;jeJ ..:J 

iJ m':i'l11..!Vi ne..J(l n1':i'VI~!;j1J\lmuri1 tJ num':ivh m':i'VJ~!;j e:J'l11..! 
" m~.ff1..1~1J1..! 1~?tJ1b?t~B bb!;j~iJm':i'l11..!Vim1tJ!;j~bBtJ~ b~1..! ~ 

~~ne:J1..!rie:J1..!vhm':iVI~!;je:J~b'IJ~tJ'UbVitJunue..~!;jvt~~vhmwl~!;j1J\l 
q IV c:f V 0 ~ i.1 ~ 
~m':i'U1..!'VIne..J!;jn1':iVI~!;j1J\lvt(l\l~1nvnm':i'Vl~!;j1J~b?l':i~bbm'Vl\lvt~~ 

i1m':iD1..!Vim1tJ!;j~bBtJ~ b~1..! ~ ~~nB1..!11..! bO'V11~~11..!e..J(lvt~ .. :rvhm':i 

'Vl~~'i)\l 
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~'J .U ert.h ~ biJ'U fl~bb'U'U t 1" bnrusnm';i Vifl~bb 'U'U 

1. n1';itJ1b~'UB 3 - 'l11b?lt.m.Um.m hrn.Jm~1~ bbe-.JW1iJ Vi~e1m1vJ 
" " " 

" - D'U~n.Uen.m 1Jl.U~b;u'\.J mtJ~l'\.J "llei:IJ6lbb6l~ 
" " 

~';itl~6ln1';i - "~oV€16'1 ~tl bb" ~ Elih.J ~1 CJ e-.1" ?I €l~fl~ €1~ ntJiii'l bb tl ~ l'l'I.J bb" ~ lii'l bb tl ~m:w 
' ' " 

'V1~6lel'l mEltJfl~:wbumn l~mh:JB~Vl~nm~Vl~El'Vlt]~~ 

2 - 'l11b?I'\.J€loV€l:W" 1 'I.J~tl\?11~1~ bbe-.JtJ.fliJ Vl~E1m1vJ 
" " " 

- D'\.J~n-il€1:w" 1 tJ~tl11'li~b;utJ fl~tJ~l'\.J 
" " 

- "~-v€lr~~tl bb"~ €11itl~1 CJ e-.~ " r~ El~fl~ €1-:J ntJ 1111 bb u~ l'l'U bb" ~ 1111 bb u~l?1 1 :w 
' " "" mEltJfl~:w b 'I.J€1Vl1 

1 - 'L11 b?I'I.Je:JoVEl:W" 1 '\.J~U\?11~1-:J bbe-.JtJ.fliJ V1~e:Jm1vJ 
" " " 

- UtJ~n-t'eJ:w" 1 mt.J1~:Jf1~tJ 
" " 

- "-:JoV eJ r~ ~t.JVl ~e:J E11it.J~1 CJ e-.~" ?le:J ~f1~ €1-:J ntJ-iJ El:W" bb~1:J f1~€ltJ r1" :w 
' " ' " "' b 'UeJVl1 

0 1:JiJI?11~1-:JD'\.J~ne-.~" bb"~ 1:Jr~~t.Je-.~" m~'Vl~"€1-:J 
' 

fl~bb'U'U C~mJ6l~) fl'J1:W'Vi:W1f.J 

80-100 
d d 
~bCJCJ:W 

75-79 
d 

~mn 

70-74 
d 

~ 

65-69 ' "' d 

f1e:J'\.J'1J1-:J~ 

60-64 U1'\.Jnm-:J 

55-59 m~u-rtJt.J~-:J 
' 

' " ~ 
50-54 

<v 
e-.J1'Ubml.l'o/1'1J'\.J1?11 

0-49 1:J~1'\.J bnru~ 

3.3.4 bb uu~e~tJm:w1~fl'J1:W~\l'V-leJ 11il 
3. 3.4.1 ~n~1 be:Jn?\1~~ b~CJloV€1-:JntJm~?\~1-:J bb tJtJ?I€ltJtn:Wm1:wYi-:J'IoljeJ h 

3.3.4.2 ?1~1-:Jbb tJtJ?Ie:JtJtn:Wf1l1:WoW-:J'Iolj€J h'll€1-:J,rm~CJ'\.J b~CJ 1-ti:W11?1 ~ 1'~bb tJtJ Likert scale 

5 ~~~tJ (~~~1lf1~ LWW~h"'l,_j Lbm~eJ\JQ'a1 '1J1oWU~::!f'\l6'!,_j, 2547: 121 - 122) '\l1'1.Jl'\.J 20 oVe:J bb~ ~ 
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oUeJrhm:wtJ~1m U\9\~1't..r:rw 1 oUeJ 1\9\mb U-:JA11:WA\9\b {4iJeJeJ n b'IJiJ 5 1::;~'U ~eJ 1\9\ ~ihnru6f'lm11 ~ 

f)::;bbiJiJ ~-:J\91111-.:J 3.16 

ca::;~'UA11:WoW.:I'V'IB b:U fl!::;bbiJiJ 

.Ww~eJ 1:umn~?l\9\ 5 
' 

oW'l'V'lel h:w1fl 4 

oW'l'V'leJ htJ1iJnm-:J 3 

oW'l'V'leJt"il~eJ~ 2 

oW'l'V'leJt"il~eJ~~?I\9\ 1 
' 

1'11bi"J~tlfli11:WoW~'V'IB b:U fli11:W'V!:W1tl 

4.51 - 5.00 JJAl1:WoW'l'V'lB 1"iJ 1 iJ1::;~'tJ:W1fl~?l\9\ 
' 

3.51 - 4.50 JJAl1:WoW-:J'V'lel h 1 iJ1::;~'tJ:W1fl 

2.51 - 3.50 iJm1:woW-:J'V'leJ h 1 iJ1::;~'tJU1iJnm..:J 

1.51 - 2.50 JJAl1:WoW-:J'V'lel 1"il 1 iJ1::;~'\j~eJ~ 

1.00- 1.50 JJAl1:WoW'l'V'lel 1:u 1 iJ1::;~'U~ el~~?l\9\ 
' 

3. 3. 4. 3 \9111"il?leJ'U bb 'U'U?IeJ'Utn:W 1\9\~ell"il1"a~~tJ~mn bb~::;~ b ~V1"(11ru 
" "' 

3. 3.4. 4 u-r'Uu1-:J bbrl1 'V\911:Wrh bb iJ::;u1'VeJ-:Jell"il11 ~~tJ~m~n bb~~~ b ~~1'1J1ru , " "' 

3.3.4.5 ~\9\~:W~bb'U'U?Iel'Utll:WAl1:WoW-:J'V'lel 1"iJ b~BU11 tJ1 m iJfll"a~n'tn\PleJ 1 tJ 

0 ~ ~ 

3.4 fll"a\9\1 b iJiJ fll"a"a'd'U"a'd:W•Iffi:W~ 
" 

~1 ~ ~ 1~ l?11buiJm1bnm1m1:woU'eJ:w~ l?11bUi.!m1~ \9\n"ilm1:wm1b'1 ~iJ~ bb'U'U~'Ub?l1~ b~eJ-:J ?111~1 
" " " 1:wb~n~ ~1'V!-r'UL!m1~iJ~iJ~5~:w~m~ntJ~ 4 ~~d 
' 
3.4.1 L!m'1m..tn~:wl''heJ~1·n1'1bb'U'UVl\9\?leJ'Ul\9\e-J~~:wflVJ~Vl1-:Jfl11b'1~iJ b~eJ-:J ?111~1 1:w b~n~neJiJ 

' "I ' 

L1~iJ Hnm 50 i.!1Vi 

3.4.2 1?11 b uiJ m1~ \9\ n"il m1:wn11 L1 ~iJ~ bb 'U'U~'U b?l1::; b~ eJ-:J?I11~1 1:w b~ n~ ~1iJ1iJ 4 bbe-JiJ " , 
bUi.!nm 10 ~11:w-:J 'V'l~eJ:wn'UtJ1~biliJ'I-1n~::;m1Vl\9\~eJ-:J 

3.4.3 U m1 ~iJ fl~:W \911 B ~ 1-:Jvl1 bb 'U'UVl\9\?lel'Ul\9\e-J ~ ~:W ~Vl~Vl1-:J fll1 b'1 ~iJ b~ B-:J 6'11 1~1 1:w b~ ~~ 
'V!~-:JL'1~i.! Hnm 50 i.!1Vi 

3. 4.4 oJ n b'1 ~iJvl1 Lb 'U'UU1::;dJiJl \9\Al1:WoW-:J'V'lB 1"il 1 iJ fl11~\9\n"il nJ1:Wfl11 b'1t.JiJ~bb 'U'U~'U L?l1::; 
" 



.. 
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3.4.5 bfh.J~'J'U~'J:WoUenJ!;l "illmb 'U'U'VlV~~eJ'Ui'V~e.J!;l~:wn'VlBvn~m~b~tJ'U b~e:J~ ~1~~1 1:wb!;lfl!;lrle:J'U 
~ "I ' 

bb!;l~VI~~ b~tJ'U bb 'U'U'\J ~~biJ'U~mJ-~fll~'VlV~!;leJ~ bb!;l~ bb 'U'U'\J~~biJ'Urnl:w~~vm h bb~1'l11mi bfl~l~~ 

oUeJ:W!;l'Vll~~~~ 
'\J 

.. "" 3.5 fl1~'dbfi~1~VI"I.Je:J:W(;l 
'\J 

1 'U m~Pi fl'tflfl~~d~i -:D tl'\'ll m~i bfldl~~-ue:J:w!;l1Vl tJ 1m '\J~bbm:Wfle:J:W~'J bt91e:Jfl 'Um~("\'1 b iJ'U nl';i-:DVJ 
'\J '\J 

" oi.J ~ f"ll OQ.IVd 

m~'Vll"I.J e:J:W!;l bb!;l ~1 bfldl~VI"I.Je:J:W!;l m:wmV~'UV~~'U 
'\J '\J 

3.5.1 m~1Lm1~~rn1:Wb'ihhb:S~:w 1 'U:w~nm.Jb~tJ'Ubb!;l~VI~~b~tJ'U 

3.5 .1 .1 fll';ii bfldl ~~fi'J l:W b oU1 1"iJ b :S~:w 1 'U:W ~~~.rr'U b~ tJ'U 1V~ tJb U~ tJ'U b Vl tl'U fl ~ bb 'U'U:W 1 'U:W ~ 
n e:J'U b~ tl'U bb!;l ~VI~~ b ~ tJ 'U 1V~ tJiJb musf'l n1 ~ t91 ';i'J "il1 ~ fl ~ bb 'U 'U ~e:J oU eJ ~ e:J'U bb~ !;l ~oU e:J~ fl ~ bb 'U'U 2 fl ~ bb 'U'U 

' 
vl~t911';i1~Vl 3.18 

fl1(91e:J'U fl~bb 'U'U 

1 fl~bb'U'U 

1 fl~bb'U'U 

0.1 - 0.9 fl~bb'U'U 

(~'Ue:~~n'Ue:~~~ud~ne:~'U~t91e:J'U~n) 
0 fl~ bb 'U'U 

i bfl ~1~~ b '\J~ tl'U b Vl tl'U fl~ bb 'U'U rle:J'U b~ tJ'Ubb!;l ~VI~~ b~ tl'U 1V~ t~1-ffrl1 ~~~rll bQ~ tJ 
(Mean) 61'J'Ub~tJH'U'U:W1t91';ij11'U (SD) ~e:JtJ!;l~ (percentage) Lb!;l~fl1';i1.u'~(1~ t-test 

bb'U'U Dependent Samples 

3.5.1.2 fll';ii bfldl~~fi'Jl:W b •ih 1"iJ b :S~:w 1 'U:W~ ';iltJb -de:JVI1 rle:J'Ub~tl'Ubb!;l~VI~~b~tl'U 1V~tJiJ 
b n ruo/i m ~ m1 "il ~tJ -r'U tJ d ~:w 1 "ill n iJ l'l\1-r t91'l1 'V1 eJ ~ bbV~~ (25 55) 1 'U n1 ~ '<6'1 bb 'U n fi11:W b .U 1 h 5 ~ ~ vl'U 

' 
1~bbrl 

tlfl bVIt91e.J!;ltlfl 
~ ' '\J 

2) :w 1 'U:W~~ ~ mi' e:J~ bb~hJ~:W\j ~ ru (Partial u nde rsta nd in g, PU) ~ eJ t91 e:J'U 

lii'1b~e:~nt1n bVIt91e.J!;lt1ne:~~1~ue:~t~ 2 e:~~~u~~ne:~'U 
'\J ' '\J 

3) :w1'U:w~~flmV~bfl~eJ'U'U1~~'J'U (Partial understanding & Specific 

Alternative conception, PS) t9le:J'Uiii''Jb~e:Jfltlfl e:~6mmVIt91e.J!;lflfl'U1~611'U eJ~l~Ue:JtJ 1 eJ~~'\J';i~fleJ'U 
'\J ' '\J 

Vl~e:J (91e:J'Uiii'1b~e:Jfl~Vl bVIt91e.J!;ltlfl Vl~e:Jiii''Jb~e:Jflflfl1lJt91eJ'UbVIt91e.J~ 
, '\J 'U 'I 

4) :w1'U:w~~fl!;l1V!bfl~e:J'U (Alternative conception, AC) t91e:J'Uiii''Jb~e:Jfl~Vl 
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" lJ1WI'Hi1hl bb~~'aelt.J~~ 
"' 

3.5.1.3 ~hrr:n~virr-.n:~Jb'th h b :V·nJ 1 WJ~~Am~bA~€lh!Vl6i''l b~CJhl 1~v 1 oU bnrusvi~tH'u tJ~'l 
~n;;nn Achmad Samsudin (2015) \91-:JW\1~1-:JVi 3.19 

0 1~~hllOJ ~hllOJ fl1WI€l'U 

~f) jjm1lJboU1 h~t1f1~€l'l 
" 1~jjA11lJ~ Vl~€l b~1 

'\J 

"" " jjm1lJboU1 h~Am~bA~mJ ~~ 

i bm1~vim1m•thh b:V'llJ 1 h!lJ~~A~1~ bA~ Bh!Vl6i''l b~CJWil1 nm~li'IB'UrhmlJ 
bb'U'U b~ €l f1WI€l'U t1 f1~€l'l tl'Ufl11lJ~hl h/l~~hl h 1 hlf11~1i1€l'Ufl1tnlJ 1~CJ 1 otlfi161~~f11 b~~ CJ ~1hlb ~CJ'l b 'Uhl 

" 
~nm~1hl ~B CJ~~ bb~~ m~i bm1~viA11lJ?llJ~WhB'l m~li'l €l'Ufl1 mlJ bb 'U'U b~ €l f11i1 B'U tl n~ B'l num1lJ 

"' '\J 

~hlh 1 hlfl1W~€l'U 1~v1 oU61~~?llJtJ~~~VlB61Vl?l'lJ~h!6 (Correlation Coefficient) bnrusvim~i bm1~vi 
(~1hl 611CJCJfl bb~~eJ'lAf1!1 611CJCJfl, 2543: 240) \91-:JW\1~1-:J~ 3.20 

0.90- 1.00 

0.70- 0.89 

0.50- 0.69 

0.30- 0.49 

0.00- 0.29 

3.5 . 2 i bm1~viV1 m~~ m~Vl~(l B'l1~v 1 olirh61~~f11b~~ CJbb(1~~€l CJ~~ 
3.5. 3 i bA ~1~viA11lJYi'lY-l€l1 "il'U €l'l'l! f1 b~ CJhl ~€l f11~~ ~ f11~ b~ CJhl~ bb 'U'U~'U b611~ i b \"1~1 ~Vlb~ CJ f11~ 

" ' ' I .c::::t I .c::::t 

Vl1 r11 b~~ v bb~ ~ 611 hl b u CJ'l b 'UhllJ1 m~1hl 
"' 

3.6 lii~~~1-tlhm1~~hA~1~lH'€llJ~ 
" 

3.6 .1 lii~~~loUb'Uf11~Vl~lii€l'UliilJlJ~~1'U ... 
3.6.1.1 1-tlf1161~~ t-test bb'U'U Dependent Samples (~lhl 611CJCJfl bb~~eJ'lAru1 611CJCJfl, 

2543) 
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t = (2) 

d I I I c;;1l Q.J d 

b~€1 t bb Vl'U fllflll~ bb\llfWl1-:J"'€1-:Jfl~bb 'U'Un€1'Ub 'W'Ubb61~fl~ bb 'U'UV161-:J b ';iCJ'U 

D 

N 

I I Cil V Cil 

bb Vl'W e.J 61 \lll.:J"'€1-:Jfl~ bb 'U'W n€1'U b ';i C.J'W bb61 ~fl~ bb 'U'WVI61-:J b ';i C.J'W 

bbVl'W -;Jl'Wl'WUm1CJ'W 

L o bb Vl'U e.Jml~"'€1-:Je.J61~l.:J"'€1-:Jfl~ bb'W'Wri€1'Wb'1C.J'Wbb61~fl~bb 'W'WVI~.:Jb'1CJ'W 

L 02 
bb Vl'W e.Jml~"'€1-:Je.J61 ~l-:~rh~-:~~€1-:J"'€1-:Jfl~ bb 'W'Wri€1'W b'1CJ'W bb61~fl~ bb 'W'W 

"' "' VI61-:Jb ';iCJ'U 

(L D )2
bbVl'W C.Jmh~.:J~€1-:J"'€1-:Je.Jml~"'€1-:Je.J61~l.:J"'€1-:Jfl~bb'W'Wri€1'Wb'1C.J'Wbb61~ 

"' "' fl~bb 'U'UVI61-:Jb ';i CJ'U 

3.6 .1.2 1 -d'ril~ii~~ii~~~tl';i~~Vl~~VI~~~'U5 (Correlation Coefficient) (~l'W ~lCJCJfl 
bb~~B-:Jflrul ~lCJCJfl, 2543: 240) 

rxv = n:L>rr-IXIY (3) 

~[nix2 -cix)2HniY2 -CIY)2J 

X 

y 

n 

bbVl'U ~l~~tJ';j~~VlBG1VI~~~'Wlh~VIll.:JI'i'lbbtl';i X, y 

bb Yl'W -tf€1~~"0€1-:~1'11 bb 'tJ';j~ 1 
" 

bbYl'W -tf€1~~"0€1-:!l'i'l bb 'tJ';j~ 2 
" 

bb Vl'U -;Jl'Ul'U-tf€1~~"0€1-:JI'i'l bb t]';il'i'l1~1'i'l'VI~-:J 
" 



d 
'U'VI'VI 4 

~~nT~·1:5'mb~~e:~.fhh1t~~~ 

m~Pim~1fi113-J L•ih 1"iJ L'li'l3..1 1 'U3-J~bb(l:-!Vlfl'l~:-!fl1~'V1V!(l B'l b~B'l ?11~~1 13..1 b(l ~(1 bV~tJ1 ii'!J~mm~ 
b~tJ'U1LLuu~ub?l1:-! 5 .ff'U ?1'1VI-ruum~tJ'Ui'UirntJ3-Jf!im~ntJ~ 4 h'lb~tJ'U?II'l~~~bflPl B1Lnmi1B'l 

" ~'lVIlV!Pl~G'I:-!bfl~ i11flb~tJ'U~ 2 Ufl1~f'ifl~1 2557 eri~tJ1\1l\11bG'I'Uele.J(lfl1~i~tJ1'U 3 l'lel'U ~'l.n 
" 

1) fi113-JboU11"iJb'8'l3..lb'U3-J~tlel'Ub~tJ'Ubb(l:-!VI~'lb~tJ'U 2) Vlfl~:-!fl1~'VlV!(leJ'l bb(l:-! 3) fi113-J~'lY'lel1"iJ'1JB'l 

irm~tJ'U~b~tJ'U b~B 'l?l1~~1 b3-Jb(lfl(ll'i'1tJlf1~mm~~V~fl1~b~tJ'U1bbtJU~ub?l1:-! 5 .ff'U 
' ~ " 

4.1 fi'"J13-Jb'ti'1b~b;j.:I3-J b'U11~tlel'IJb~£J'Ubb6U~'VI~.:!L'imJ 

4.1.1 fi'"J111b 'ti'1b~ L ;j-:111 b 'U11~~-:~<t1'UL'i£J'U 
eri~ tJf!i fl~1fi113-J b oU1 1"iJ b '8'l3..1 1 'U3..1~'1Jel'ltJflb~tJ'U b~el'l ?11~~1 13..1 b(l fl(l 1V~ tJi bfl~1:-!~e.J(1~1 fl 
" ' 

bb tJU'VlVIG'IeltJ bb UU b~ elfll'leltJ'I"l1B3-J 1 ,Xb Vll'le.Jmh:-!fleltJ 1 'UI'lel'U~ 1 fl1~b~el fll'l eltJ 4 1'11 b~ eJ flbb(l:-!1'1-el'U 
' 

~ 2 m~ b ~tJ'UeJ~mm Vll'le.J(l ?1'1V1-rum~ 1 ,Xfl:-! bL 'U'U eri~ m11VI'UV~ b~B'U 1 '1l m~l'i'V~~'U 1V~ mL U'l b U'UI'leJ'U 
' " 

~ 1 L~elfll'leltJ 4 l'i'1b~elfl l'leJUflfl1\111 fl:-!bb'U'U l'leltJ~V~1\11 0 fl:-!bb'U'U l'lel'U~ 2 fl1~el~tJ1tJLVII'Je.J(l 
" ' 

U~:-!fleJU111i'fl:-!bb'U'U 001- 1.0 1'113-Jf1113-JbVI3..11:-!G'I3..1'1Jel'l3..11'U3-J~,r'U 1 ~1flfl1~lVI3..11'U3-J~ b~el'l ?11~ 
~1 bl.J b(l fl(l G'l1m~m tJ~ tJU b Vi tJUfl:-! bb 'U'U tl el'Ubb(l :-!VI~ 'l b~tJ'U bb UU~'li'U b~ tJ'U 1V~ tJ 1 .ff?l ~ ~'VlVIG'I eltJ rh'i/i 

' 
bb uu fl~3..11'11B ~1'l hi b U'U BG'I~:-!I'ielfl'Ue.J(l fl1~lV!fl:-! bb 'U'Ufi113-J b oU11"iJ b '8'l3..1 1 'U3-J~ tlel'U b~ tJ'Ubb(l:-!VI~'l b~tJ'U 

' " " ' 
Vl'loU'Ub~tJ'U ~'ll'l1~1'lVi 401 

1'11'11.:1~ 4.1 L m£JU Lfi£JU~e:J£J6l::fl::bb 'U'Ufi'"J111 b 'ti'1 h b ;j-:~11 b\J11~tle:J'Ub'i£J'Ubb6l::'VI~.:!b'i£J'U b~e:J-:1 
611'1~1 b11L6lfl6l~.:l<t1'UL'i£J'U 

' 

fl::bb'U'U t p* ' d 
fl1 Ltl6lfl SD df 

13010 2013 
53065 33075 43 00000 

66075 4071 

~ 1 fll'l1 ~ 1 'l ~ 4 01 11 flb ~ tJ 'U :i11 eJ tJ (1 :-! '1l eJ 'l fl :-! bb 'U 'U fl 11m .U 1 h b '8 'l3-J 1 'U 3..1 ~ ri eJ 'U b ~ tJ'lJ 
b u ~ tJ 13 0 1 o 1 eJ tJ (1 ~ '1J eJ 'l fl :-! bb 'U 'U m 1m .U 1 h b '8 'l3-J 1 'U 3..1 ~VI~ 'l b ~ tJ 'U b u ~ tJ 6 6 0 7 5 ~ 'l b ~ 3..1 ~ 'U b tJ 'U 

1-eJtJ(l:-! 53065 bb(l:-! bdeJi bm1~~b ~el b U~ tJU b Vi tJUfl~ bb 'U'Utle:J'Ubb(l:-!VI~'l b~tJ'U\111 tJfl1~'VlVIG'IeltJ~1Vi bb UU 

1'11 eJ ~ 1'l hJ b U'U BG'I~:-! vi eJ tl'U y.jtJ'Jli1fl:-! bb 'U'UfiJ 13-JL oU1 h b '8.:l3..1 1 'U3-J~VI~'l b~tJ'UG'I 'l fll1 ri el'U b ~ tJ'U eJ ~1'li1 
" 

iJtJ?f'1~qj'V11'l?I~~~~:-!~U p 0005 ~tl~1fl!JL'1i'Udm~L~el'l3..11~1fl 1) 'l"l~~m~3..1'1Jel'ltJflb~tJ'U1V~tJ~1'U 
1 m"U:i1m13-J?I'Uh 1 'Ufl1~L~tJ'U1 2) f11m3..1~~'l L?l~3..11 ,XLi1V~m~~V~ 3) m~vhn~ m~3-Jn~3-Jvh1 ,X 

v " ' 
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t!m~tJ'U1~1:;~~m1~fi~ bn~m1e:JJhJ11tJ (buru-;u'V'l1 B'UVl1?f~, m'UI?i\91:;-r\911.1 ll'llb?tm bb~:;e:J~?f';i1 v , 

B?f?f:;~~, 2554) bb~:;~~ilmJ5u~1'Um1fi''Uvt1m1~~~1tJ\91'Ube:J~ e:JmbnuqJvt1bb~:; 4) m11i~Bm';i 
b~tJ'U~.ffin~t9i'l~'V'lUb~'U1~~1hJ1'U~1191th:;~1l'U (11'\.J"IJ b~mie:J'U bb~~b?f'UB -a'tJ-r~~, 2557) v'h1~ 

~ , 
1!m~tJ'U?f1~1'Hlb~B~ 1tJ~fl11~~~ 

'U 

4.1.2 fl11~boU1b"ilb~J.~~ 1 'U1l~';i1m-d'Bvt1 
~l~tJ 1~1 bfl11~~~B tJ~~fl11~ b -1J11"il b 'IJ~~ 1 'U~~ ne:J'Ub~ tJ'Ubb~~V!~~ b~ tJ'U~1 tJl!]~ n1n1'j 

b~tJ'U~bb'U'U~'Ub?fl~ 5 ~'U b~B~ ?fl';i~hb~b~n~ b~tJlbfl';i1~~"iJ1n~~'UB~bb'U'UVl~?fB'Ubb'LJ'Ub~e:Jn\91e:J'U 
'U , 

4 t9i'lb~Bn 'V'l~e:J~1~bV!\91~~tJ-;j:;fie:JU1'UI91e:J'U~ 1 rhm~bi.'U'Ub~Bfi\91B'U 4 t9i'1b~e:lfl bb~~~e:J'U~ 2 , 
n11b~tJ'UB5U1tJbVI\91~~'Ue:J~A1 \91e:JU 1'UI91B'U~ 1 ?f11l1-;ifl~1bb'Un1~bU'W 5 n~~ t')~.Q' 1l1'U~~~flnl?i'e:J~ 

, , 'U 

?f~U';iru (CU) 1Jb'U~~~flnl?i'B~bb~hJ?t~U-;iru (PU) ~1'U~~~fl~1~bfl~B'UU1-:J?il'U (PS) 1l1'U~~ 
'U 'U 'U 

~flm~bfl~B'U (AC) bb~~hlb·ihh (NU) ~~t'i'-:!1911'j1-:J~ 4.2 

CU PU PS AC NU CU PU PS AC NU 

1 3.41 1.14 21.59 73.86 0.00 33.33 ~ 17.50 4.92 0.00 

2 1.14 2.27 19.89 76.70 0.00 20.45 31.25 29.55 .1J3...l2 0.00 

3 1.51 1.52 21.21 75.76 0.00 31.44 14.77 g}j_8 10.61 0.00 

4 0.57 1.14 19.32 78.98 0.00 3..l..52. 27.27 25.57 13.64 0.00 

~lbtl~tl 1.66 1.52 20.50 76.33 0.00 29.69 28.32 28.95 11.98 0.00 

~~ nl';il~ tJ'V'lU'h vt~-:J"il 1 n 1~-ru m ';i b~ tJ'U ~~1 tJl n~ mm';i b~ tJ'U ~ bb uu~u b?f1~ 5 ~'U 
'U ~ 'U 

1!m~tJ'UiJ CU bb~~ PU b~1l?f-:!~'UVlm-d'Bvt1 bb~~ AC iJbb'U11iJ~~~~1~-:!Vlnb.Q'BV!1 (\911'j1-:J~ 4.2) 
'U , , 

bb?f~~'llfll'jb~tJ'U~bb uu~u b?f1~?f1~1';ifl b ~~fl111lb -1J11"il b '8~~ 1 'U1l~ bb~~~~~ 1 'U1l~~flm~ bfl~B'UL~ 
'U 

1~tJtJ ';i:; ?tu ~ m1'1 b ~"il ?f ~~?f ~ 1 'U b~ B~ n';i~tJl fl ~ B n ?11m -d'e:1vt1~ tr ~ii AC eJ ~1l1 n~ ?f ~fi ~ b U'U 
'\l , '\J , 

~m.J~~ 18.75 Ae:J b~e:J-:1 ~~~ 1e:J~~~m~BtJ~:; 13.64 b~B-:~ m~tJlfl~Bn ~BtJ~~ 10.61 b~B~ 1u';i~'U 
bb~:;~m.J~:; 4.92 b~B~ flTftu1m~';i\91\9111l6'hl'i'ub'1i'W rl'1m1J-1Se:J~ 8 bU'U-1J€lrl'1m~b~tJ1num'jVJ~?fBU 
1 'U~'U t'l~m'V'l~ 4.1 
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~1m11.VBVi 8 C-a ~~u~~1bm1~~) 

-;;J1nm-a'Vl(11?18utl1~'U 4 'lfil~ 1 'ULJ~mrub'vhn'W bb61~J1~'Ubb~61~'lf11~ \~ b~11?11'jU'EJ~n'U nT~ b V!~'U~'U 
b(?IEJ~~~~t -n 'Ummf'l t~e.J6'Jn1'j'VJ~61eN~~e 

... 
n1'a'Vl~€1BU~'Jtl l2 "" ~6'1n1'a'Vl~€1BU 'lf'U~"UB~ 

Clil1'W'J'UV!t1~) 
., 

~ 4 ~ 0 .., 

'U11l'U n6'1'UbV111'UV!'U -;;J1noV'El11611'Wm'j1~ -;;J,rVl-;;J1'jruT"J1 
" 

A + 
f---------+------+-----13------l 1. n1'aU~bflfltl1~'U'lfU~ 1(11~'\fll 1 ,X~ 

f----~-----~-----------1 b'Eln1?1b 'lf~'U'EJ(?I\Pl'U 1 'Ub~'Ub~'El~?l~ 
B ++ 22 , " 

f---------+------+-----------1 2. tl1~'U'lfU(111(11m -1JLJ'a~nBU'El1V!1'a bb~l 
c ++++ 34 'tJ618(11JlEJ 1 'Un1'aU~bflfl 

f----~f------~-----------1 

0 +++ 30 

"' A 'tJ618(11Jl EJ~'Eln1'aU~bflfl 
.. 

B fl'El fl'El 

"' A LJ61 'EJ(?IJl EJ~'Eln1'aU~bflfl "' c fl'El fl'El '1J. t '1J~'U8~19l'U 1 'Ub~'Ub~'EJ(?I , .. 
B 'tJ618(11Jl EJ~'Eln1'aU~bflfl "' c flB flB fl. b'IJ~'UB(11\Pl'U1'Ub~'Ub~'EJ(11 , .. c 'U618(11Jl EJ~'Eln1'a'lJ~bflfl "' 0 fl'El flB ~. h~'U'EJ(11\Pl'U1'Ub~'Ub~'EJ(11 , 

b 'V'l'a1~ ............................... ................. .. ................. .................................................... ............................... . 

D ~'Uh D t~~'Uh 

m-a1~~ 4.3 1lb 'U1l~ bb6'1~~BEJ6'1~"UB~'tJ'm'1ti'U~~BU~1m11b'U11b 'U11~~'U 6'j "UB~oVB~1m11 
1 'UJl1'W~ 4.1 

cu b 'V'l'a1~ "tJ1~'U A ~n~'UbV!~'U~'U bb61~~Bn-;;J1n~'1JB~ bB bB~'U (1-1f~1'Ul'UV!EJ~ 
tl1~'WifBEJ) bb?l(?l~l1bU'Um(11 \ '1J~'U~1119ll ~e.Jmh1 VleJl'U~1EJ b~b V!111~~Bn1'a 
U~bflfl ~l'Utl1~'U C ~n~'Ub V!~'U~'U111n 1-ir~1'Ul'UV!EJ(?IJ1~'U'lfB~ b'Elb'El~'U 
1 'Un1'aB n-;;J1~~111 n bb?l(?l~l1 b U'U n'a(?l \ '1J~'U~~~B n1'aU~bflfl" 

11.36 



'• 

I'IT'n~~ 4.3 :!.! 1 'W:!.l~ bb~ ~~eJtJ~ ~"VB~'I1m~mJ~I'leJ'Urhm:!.!1 'W:!.l 1 'W:!.! ~h~\.1 ~ "VeJ~oUBrhm:!.! 
1wnw~ 4.1 (~B) 

PU - b'V'I':i1~ "1BLB~t!611:W1':it;~Vhunn~tJ1n'U~t!l5~~~mh~vrh~B~I'le:l:W"VB-:! C 
6J \J \J 

nu C 1~ 'vl1fltl1iJ'L!'1JU(111(111.lfle:JLB~t!1'Lin1':ib&l:W:W1fl ~e:l i1rrn:w1~~:W~l 
:W1fl" 

- b'V'I':i1~ "A btlt~m(111'1Jirt~~:w~l ~-:~ b~Bu~1nA1t~tJ~:w1ru:w1nm~vh1m"Virt~ 
e:J(1l~t!1'Wb~t!b~e:J(11 bb~~ c tJ~e:J(1li1tJ~Bn1':iU~LilA b'V'I':i1~bU'W1'1Jir'W1~ , 

PS - b'V'I':i1~ "tl1iJt1 C i1m1:wtJ~e:J(1li1tJ b'V'I':i1~i1n~t!b'vi~'W~t!:w1fl bb~~J1irt1 D 

i1A'.l1:WtJ~e:J(1l.f1tJ'LJe:ltJfll1tl1iJ'L! C" 

- b'V'I':i1~ "A ~e:l hirt!~:W~l bb~~ c bU'W 1 "ViTti 1~~:W~1" 
- b'V'I':i1~ "A 1"Virt!e:J(1l~t!1t!b~e:J(11 C tJ~e:J(1li1tJ~Bn1':i'U~LilA" , 
- b'V'I':i1~ "(11~1n;;l1'L!1'L!'vltJ(11'1Je:J-:J6'11':i~~mtJ 1e:J leJ~'L!" 

\J 

~ "" 1 .... - b'V'I':i1~ "C b'vi:Wt!'vlt!:W1fl '1J:Wt!:W1fl" 

- b'V'I':i1~ "A b'vi~'L!~'Liiie:JtJ tTt!bb6'\(11-:Jl1 i1m1:w1~~:w~1e:1~:w1n c i1m1:w 
\J 

~:w~1e:1~:w1n b'vi:W1~~~~ 1m 'L!n1':iu~1nA, 
\J 

- b'V'I':i1~ "B~'~':i1m1:wb'vl~t!~t!~1 bb61(11-:~~-:~m1:wb.V:w.Vt~"VB-:~1'1Jirt~ bb~~m1:w 
u~61'VlB"tJB-:~ hirt~" , 

- b 'V'I':i1~ ";;l1'L!1'L!'vlt.J(11U'€Jmb?I\91-:J~-:Jm1:wb .U:wi'W'tJB~ 1-uir'W" 

- b'V'I':i1~ ";;l1'L!1'L!'vltJ(11Ue:Jmb?I(11-:J()-:~m1:wb .V:woV't~"tJm 1 "tJiJ'W bb~~BI'l':i1m1:w 

b'V'I':i1~ " b 'vl~t!~t!~1 bb?l(11-:~~-:~m1 :w u~?I'VlB"tJB-:~ 1 "tJirt~" , 
- b'V'I':i1~ "b'vi~'L!~'L!~1tJ ~~vh1'vi1'1JiJ'L!e:J(1l~t!1t!b~'L!b~e:J(11" , 

NU 

" ' .. 
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13.64 

38.64 

36.36 

0.00 

~1VJ-ruLiieJVJ1L1eJ~fl1~Vl~~eJtJt11~kt oJnb~EJLJ~d'U'tJeJCJij CU bb~~ PU U'nb~tJLJ 

~e:JtJ~~ 38.64% ~(1le:JtJb t!n6'i:w PS b'V'I ':i 1~\91B'Ufhm:w1 t!6'11t!bb':ifl1~t;~fl~e:l-:!bb\91b ~b'vl\91e..J~1 t!b~€l-:!Al1:W 
\J , \J , 

tJ~e:J(1li1tJ bb?\(11-:!1 ~b i4'W11 'l1 m~tJ'L!'tJ1(1lfl1':ii bm1~'1h.Ve:J:w~~1 ~mtJ':i~ ne:Ju1 t1 fl1':iMe:Jurhm:w vh 1 ~ 
\J 

l'v~Me..J~Am;?l bA~e:l'L! 1 tJ~1fl:W b t!:W&li'VltJ1f'll?IM1 bb~~'tJ m ~ tJ'L!B fl~e:l tJ~ ~ 36.36% ~;?le:J~lu n6'i:w AC 
, \J , 

b 'V'I':i1~Me:J'Urhm:w 1 t~6'11t!bb ':in 1~t;~n~e:J-:~ bb~~ 1 ~b 'v1Me.H'll1 b 'vi~'L!~'L!mn 1 "Vir 'Limn b;?ltJ 1~':i~'\Jl1 b Uti " , , 
m(111 '1JiJ'L!'1JU(?11(?1 ~:w~l'vi~B1~~:w~1tT'W~m 'viMe.J~tJ':i~fle:J'\Jfl1':ieJB'U1tJ~t!n b~tJ'L!e:JB'U1tJ:w1,Y'L! hJb Uti , 
mMbU'L!e.J~n'L! , 
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"ill n.rre:~~~ ~\In~ 11~1.rr1-:J~1.J ?f1V1-ru11 nb~CJ\Jn~~ AC 11m~CJ1.J 1~~1~1'H1e:JBU1 CJ.rre:~~~ 
'IJ ' 'IJ 

b ~-:Jf'lf11Jl1'VI~~UU~1.J1.Jfh~BU 1~ e:J1"il"il~ b tie:~-:J~1"il1n 11.Jb de:~Vl1 b~B-:J ~11~1 1~ b~n~ (mft U 1~b~1~ 
' ' ' 

~~~ hb~LJ bb61~m~'D1f'I~Bn) b U1.Jbf'lil~1.J~-:J~c.J1n~e:Jnl1vl1f111~ h b tie:~-:J"il1nu m~c.J\JcJ-:J 1~bf'ICJ 
'IJ 

b~CJ\Jbf'liJBLJ'Vl~ 6 v111 ~cJ-:J"lJ1~m1~~m1~ b .rr11 "il~"il~tJ1~11-iJ11.J nl1e:JBU1 m..b~ ne:~u nl1 b~B nA1~eJU 
'IJ 

f'\1~ ?1 e:~\J ~-:] ~1 b tl1.J ~ e:~-:J b u\J 1 ~11m~ CJ\J b .rr1 h f111~~~~wb ~wh-:J 1f11-:J?I ~1-:J bbfl ~ ~~u~"ll e:~-:J~ 11~1 CJ 
'U 'U II ' 

(n~611.J"ll 1"UCJ:W'"U~~ bbfl~b?I\JB -tl'CJ-r~~. 2557) 1.Je:Jn"il1n'li~n~ru~"UB-:J~11.J~~Vi11m~CJ1.Jilm1~ 
' 

f16ll~bf'I~B1.J?I-:J ~1\J 1 Vlru"il~bU\J~ 1~J~~~bMCJ1nUnl1A~lbf111~~ fi~~-:Jbf'\11~~ Vl~B nl1th~CJn~1.rr 
'IJ v ' 

m1~~ 1~Ji1n~~bVl~1d~1bU1.J~B-:J1~-rum1~~1.J11~?1-:J~1.J b'1i1.Jb~CJ1num~-r~.u :W~en, '1l1ru B1.J'Vl1 
'U \1 ~ QJ 

bb~~ bb61~b~1.JB -tl'CJ-r~~ (2555) bb~~ n~611.J'1l hCJ:W''ll~~ bb61~b?I1.JB -tl'CJ-r~~ (2557) 
' 

4.1.3 r1'11~~~~1.J5"1JB-!lf'l~bb 1.J1.J~ b1.J~~tlUf1'11~~1.Jb"ilb1.JnT~~BUA1m~ 
~l ~ CJ 1~~ n~1 f'\11~ b orr 1 h b ;a-:]~ 11.J~ ~~f) 611 ~ bf'l~ eJ\JVl~-:] b ~ CJ 1.J b~ e:J-:J ~ 11~1 1m61 n fl 
'IJ ' 

b~CJlbm1~~~61"il1nbbUU'Vl~?leJUbbUUb~e:Jn~eJU'VI~eJ~1~bVl~~61tb~neJU ~11.J11.J 20 .rre:~ 11.J~e:J1.J~ 1 
' 

b~e:Jn~e:JU 4 l'l1b~elnbbfl~~e:J1.J~ 3 bbUUI'l1b~e:JnJ~J1"iJJl~J1.J1"il11.Jnl1'VllbbUU'Vl~?leJUiJnl1?f111"il 
f'\1 1 ~JLJ b"il"ll e:~ -:J 11 n b ~ CJ 1.J 11.J m 1 ~ e:~u A 1m~ ~1 1.J ~ b U\J t.b11 CJ'J 111 n b~ CJ ~JJLJ 1 "il'Vl~ e:~ 1~J1.J 1 "il ~61 m 1 

1 bm1~~~11.J11.J"UB-:J11 m~CJ\Jbb u-:J bbCJm U~Jtb~bJl'VlA~b U\J~BCJ~~~-:J m11-:J~ 4.4 

"' " Vl'J"!..B 

90.53 4.92 2.65 1.59 

68.18 10.79 10.79 10.22 

81.43 7.58 6.06 5.68 

71.59 14.20 1.56 7.95 

77.93 9.37 5.27 6.36 

"il1nm11-:JVi 4.4 bb?I~-:J 1 ~b~1.J11~1-rre:~mft u 1m~1~ 11m~CJ1.J~1~11t'I~BUA1m~bbUU 

b~e:~n~e:~u 1~t1n~ e:~-:J bb61~J1.J 1"iJ 1~JA1~e:~u~ b~ e:~ n~1 n~?l~ b vhnu~e:~ CJ61~ 90.53 bb~~1.rre:~~~~ b U1.J~1.rre:~ 
'IJ ' 

~11m~CJ1.J~BUA1m~ bb uu b~B n~e:~u ~~ bb~ilm 1~J1.J 1"iJ 11.JA1~e:Ju~ b~ e:~n?I-:J~?I~fi~ b U\J~B CJ61~ 1 o. 79 
'IJ ' 

bbfl~~"il11f111f111~~~~1.Jlh~Vll1-:Jnl1~BUA1fll~ 11.Jbb UU'Vl~?le:JU~B\J~ 1 tlUf111~J1.J 1"iJ b~CJnl1Vl1 
rh~mh~~'Vli?IVl~~~w5e:~~1-:J~1CJ"llB-:Jb ~CJ1~1.J ilf11b vhnu 0.869 i111CJ?f1fi'qJ'Vl1-:J?Iti~~1~~u o.o 1 

''illnA1~ii~dbb~~-:J11 m1~BUA1fll~Vl~nilm1~~~~w5'Vl1-:J'U1nnum1~JLJ1"il11.JA1~e:Ju~b~e:Jnbb61~ 
ilm1~~~~w5n~J?I-:J~-:J 86.90% 61i-:J?IB~f11Ke:~-:Jnu V~1~'1-1n,; f11.JVl1ru bb61~?11~ 1~'VI1Vl~ (2556) 

'U QJ , , 

~1~~ n~1~~m1~?11~11t1~11.Ji1' n~~ nl1l~CJ 1~CJ 1.rr~1ml'~m1~J1.J 1"iJ 11.JA1~eJUVl~n ~'VIUl1Ul-:J 
~1.rre:~11m~ CJ1.JiJ~ 11.J~~~f16ll~ bf'I~B1.Jbb~iJf111~J1.J 1"iJ 11.JA1~B'U?I-:J ~-:Jd n11~11 m~CJ\J~e:JU~ ~ bbfl~ 

'IJ 

J\J h A 1 ~ e:J'U~ b~ eJ n~ e:JU ell "il eJ cJ u 1.J'i{1.J~ 1\J nl1 b orr 1 h ~ ~Vl~B~ 11.J~ ~~f) fl1 ~ bf'l~ B\J (Achmad 
'IJ .. 

Samsudin, 2015) 
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4.2 ~n~~m-a'V1~6HJ-:l 

eri~tJ 1~~m·nVlfl'\~~n1'~'Vl\71(;1~~1 'Ub~el~ ?l1~~1blJb(;lf)(;j 'U~'l11m~tJ'U.ff'UlJ'BtJll~mntJ~ 4 lil1'U1'U 
~ , 

9 n~ll 44 fi'U LnuoU'e:Jll(;lb\71tJ1-tl'bnruo/iLJ~~biJ'UVin~:;m~'Vl\71(;1e:J'l 3 ~'U LJ~:;nm.J~1tJ 1) ~'U~Bmb'uu ' ~ 

m~'Vl~(;l~~ 2) ~'ULJ~u~m~'Vl~(;le:J~ bb(;l:! 3) ~'Um~D''WVimmrn1'Vl~~B\! ~i~tJ1~LLU\!n11i bm1~~ 
~~mtl'U 2 l'l~'U 1~tJI'lB'U~ 1 Vln~:;m~'Vl~~B\1 bb~:!l'lB'U~ 2 Vln~~m~'Vl~~B\! ~1mdmll1 

2.36 78. 47 

2.53 80.50 

2.30 76.85 

2.40 78.60 

' ~ ~ 

"'il1nm~1~Vi 4.5 'V1'U'll ~(;lm~ibm1:;~VIn~:;m~'Vl~~B\!VJ\!<ti'U b~tJ'U 11m~tJ'U:i1VIn~:; 

m~'Vl~(;l~\1 A~btl'U~m.m:; 78.60 m!b'U~:;~u~h.nn ~'l1'U~'Um~LJnu~m~'Vl~(;le:J\!:Wri1LQ~tJ?l'l~?l~ 
'U d..J 'U " 

A~ b tl'U~~tJ(;j~ 80.50 B tJl 'U~~~'U~b~tJll ~e:J'l(;l~lJ1~B~'Um~e:~~mb uum~'Vl~~~'lbb(;l:!~'Um~D''UVin 
~ 

~(;ln1~'Vl\71(;1eJ'l A\?lbtl'U~~tJ(;l:! 78.4 7 bb(;l:! 7 6.85 m!b 'U~:!~'U~ll1n mlJ~1~'U m~~fi:; bb 'U'U 1 'U~'Um~ 
\J 

LJnD'~ m~'Vl~(;l B'lB tJl 'U~:;~u~L~tJllbb":;:Wri1?l\!~?l~~'U b 'V1~1:;11m~tJ'U:i1fl11ll?l'U h bb(;l:!~'l1"'il 1 'Um~ d.J \1 'U , 

LJ~u~m~'Vl~(;l~'l 11ll:WB11lll"'iln'LlmtJ1'Un~ll ~\!"'il:!b~'U1~"'il1n m'V1~ 4.2 

Jl1'V1~ 4.2 m-a·vhn"'ilm-allrn'a'Vl~ml\1 CA) fiTflu1eJb~-a~ (B) ~'W~ (C) hh~'U bb6'1~ (D) 

m~ti'dfl~~n 
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n1'jb1E.JtJ~~Tu m~trltJn1'j'Vl191~e:J\l vh 1 'lX'IT m~EJ'Wi1fl11~~m1~ b .rr11 "iJ 1 'Ub~e:J\l n1'j'VJ191?fe:J'U 
~ ~ 

flT~1u1~b191'j \PJ ~~191 hJ 'j~tJ bb~~m191tJ1fl~~m~~mn~tJ btJtJfl1'jb~E.JtJ~~?f'Ufl?f'U1'U 1Mflfl1'j1-rr 
~ ' 

m J mru fl1'j'VJ191~ e:J\l 1M n m 'j'A191 ~ n fl1'j'Y11m 1 ~~m~~tJ ~P1 e:JtJV11\llVl EJ1m?f~P1~ tJe:Jm1n-dt tJm'i 
' ~ 

tJ ~ u~ fl1 'iVl 191 ~ e:J\l tf \l fl1 'j 'j ~ 191 ~?1~ e:J\l fl1 'jvJ1 \l1'U ~ l ~ ntJ b {J 'U fl ~ ~ bb~ ~vl11 ,XoJ fl b~ E.! 'U 1~ -ru 

tJ'j~?fu fl1'jtU\PJ'j\l~?t1m'jt1"L111 tJH'1 tJfl1'je:J5mm'V1~ fl1'jru~1\l 1 'je:J'l.J (9)1~ bn191~tJ 1 tJ~11PltJ'j~-~hrtJ 1~ 
~\l,1'U~\lv111 ,x~tJfl1'jtJ~u&1 fl1'j'VJ191~ e:J\li1 t:-J~e:J ~1 'U 'j~~u~ b~ E.!~ ~\l?fe:J191fl~e:J\lnu Pl-rt1Jt1J1 bb l\l~'U 
(2555) ~1~ orr fl1 'j~ 191 n "i) fl'j'j~ fl1 'j b~ E.l'U ft191 E.Jl6fl1'j6'11 'jl "i) \P) 'jl "i) ?fe:J'UV11 \ll Vl E.l1 m?f \P) 1 b tJ'U 'jtJ bb 'U'U 

~ ~ 

fl1'jb~E.JtJ fl1'j?fe:JtJ~ b 11tJ 1 'lX'!Tn b~E.JtJ 1Mn~tJfl1'je:Je:Jn bb uu fl1'j'VJ191~ e:J\l~l EJ IPl tJ be:J\l v111 'lX'!Tn b~E.JtJi1'11 n~~ 
1 'U fl1 'je:Je:J n bb u u bb~ ~v11 fl 1 'j'VJ 191 ~e:J\l b ~~?f\l~'U \P) ~ e:J 191"iJ 'Ub tJ'W fl 1'j"l11 fl'j~'l.Jl'U fl1'j'VJ1\llVl EJ1P11?11Pl1~11 orr 

~ 

1 tJfl1'j bbntlru'V11 bb~~ 1 tJfl1'j'Plfl~1fl~\l-dm'jutJVint:-J~ fl1'j'Vl19161 e:J\l b tJtJ~'U~i1rh bo~ tJ'(Je:J\lfl~ bb 'U'U~1~?t191 
v ' 

1191 tJ'Wu-hu m~ tJtJ~ltJ 1 Y1~"iJ ~utJVi nt:-J 61 fl1'j'VJ191~ e:J\l bO'W 1~ t:-J61Y161'-:Jv11 m'iVJ 191~e:J \l b vh,1tJ h1 b ~ E.JtJ 'j1 EJ 

bB EJ191~"il1 b tJtJ~tJ 1 b -citJ fl1'jutJVin~Y1~e:J61 n~ru:;VJ1\l mE.Jm'W'lle:J\lJ1~tJne:JtJbb~~'V161-:Jm'j'VJ191?te:Ju 
v d 

191\l.lll'WVl 4 .3 

- ·-

"iJ1 flfi1'W~ 4 .3 ~\l b tJ'Ut:-J~"L!11 tJ~ fl1'jb ~E.JtJ?f'jtJ bb~ ~e:JiltJ'j1 tJt:-J~ fl1'j'VJ191~e:J\l ~\l.n 1) b ~ E.l'U 
~ ' 

?f~tJt:-J~ fl1'iV1191~e:J\l1 tJ61 n~ru:; fl1'i'lJ'j'iEJ1 E.J t:-J~ fl1'j'VJ191~ e:J\l ( :lHtJ~ 1 Vlt:-Jll\l~ , 255 7) 2) 1&J?t1~1'jt1 

?t1tJ'jl~Y1~e:J~ 191n~~'lle:J\lrl1 1P1 e:Ju 1~ bb~~ 3 ) um~ E.J tJ 1&J?t1~1'jt1e:J5u1E.Jl191EJ"l11Y161' n fl1'j bbfl ~Vl t1~5 

~1~1\l~\l ~\l"iJ~b~'U1~"iJ1fl Jll'W~ 4.4 

a1uua~~nu~1v~an1~~~a~~ 

..... .. ... ,l .~ .. <:n,Y .o/:ft.OO.~ .. ffiA ~.~V.'!.TI!' .~~-QJM.~f!.• .. &.JC()1 .QJC?.~.H~.~-r.~~~~- -- ·~N~ .. .. ~~J~it.l~~- ~ -fuW//.:~ P. ~.~-f1 
~.nJv.Anr~;~1f)\1:.0.~~ -~f;:J,) .~~ i-··r.tf.ll!:J~.t;" . .r.~A.~ .\-Y.I.~~ - ~ -qt.J.M.fu. nr.d.i:~,r'tl.1~.a·)).m~.'M r\(\7.-l .. ~:l:t~.1-\~. ~-- -· 

"\ "' i ~ J "' J ~ .'r: l .A i ,.,. y \~~'H.~t~M ... 0 .... ~f.1 .~. J .'v.l.~.o. :-9 .. \~ . ~0.:'1 .. l-I~S~ .. 1.fl_'Y.'. JVP.l .I :'IJ~:1 ~ .hm~ll:~!YI~~< .\~.\1~~m~f.l.? .. ¥'~-'- ~,_~-r.."!!:-IJ~-I) (Ill 

'V~r~.J. r.~.~!"!fY.l .. hrrt'? .. ..J;~-""' ·- "J~.'II09.Y1~3. ... .. .. .. ... .. ...... .... . .......... ........ ... .... ... .. .. .. ... . ........ ..... .. .. .. / 
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~inn nTH1 1U bb~ ~B.fhb1 ~ e.J~ fi11Vl\?1~B~'\l~ b i1u 1~11 um~ ~'U b ~ ~'U?I1Ul1?1 CJ 1JJ1~n~1l ~~ 
' ' Vl~nm1 1 um11 bm1~~ml?1 1 'll,Yu111 'Ufl11l bm1~~tJ~mruml?1 1 'll,r'U~1JI'i'1 bb~~ 1d.J~1JI'i'1tl'U ~'UB ~ 

'U 

tJ~lJ1tu'lJB~?I11~~m~ 1B 1B~'U~Vl~l?1~'l1 tJ1 utl1,Yu .S~m1'VJBn'\l1~~'lJB'l?l11~~~1~ 1B LB~utlu~'UB~ 
'U 

nu'ih.J1'U~'W'B~~~e:JCJ 1 'W 11"11 .:J?111.:J 111 b~ n~'lleJ.:Jtl1,Y'U Vl1nJ1,r'Uinm.:J611'1~~'U5~~Vlm CJI'i1 bb wJ~~~ 
'U 'U , \1 

?11111 d n'VJ B n '\l1'l~'tl B'l ?11 1 !;1 ~ !;11 ~ 1B 1 B~'W 1cJ1111 n bb!;l ~J1~'W'll'WI?1~?111J1 'jfl'VJB n '\!1~~11'1 ~ 1.1f..J1'W1'W 

Vl~I?1'1JB'l?l11!;l~m ~ 1B 1B~'Wmn'iJ~il~1'We.J?I1J'IJB~ml?1 1 'IJ~'WhJ~1JI'i'1111nm1J 1 tJcJl1 ~ ~'ltl'U n11611tJ 
' 

bb!;l~eJ1itJ11~ e.J!;l m1Vl\?1!;1eJ~~'l b tl'Wn'\lm11J~IileJ~1cJl~u m1~~'W1sS'l?IB\?11ii~B~nu ii~u~ 1 Vle.J11~,; 
(2557), 'U'\l~ 1J1'W~~ (2555) bb!;l~f\~ruru1 bb1~:'fi'W (2555) ~'V'l'Ul1Um~~'Wiliii~bb'U'Wbu~m1n~~m1 

' "'"' 
~ A111JVlm ~.1feJ1J~ bb~~~ .:J.1feJ611tJ1 'Wd~ 19i'u~ 1 b 'V'l 11~ m1?11tJ bb!;l~ n11eJ.iltJ11 ~e..~ !;1 n11Vll?1~ eJ'l b U'W 

'U ' ' 

~'W~eJ'W~?I11J11t;l?I~VleJ'WA111J b .1f11 'iJ 1 'Wn1161~1~eJ'l~A111J~~1 ~1'11'/JB~u n b~~'WbeJ~ bb!;l~ m1~U'n b~~'W 
'U 

\il B.:J ?11U m 1111 cJl1 ~ ~'W beJ'lVl nA~'l'\l ~'v111 vh! n b~ ~'Wbni?1Vl n~~ n1 1 n 11 ~ m 11JVllJ 1 ~.;{ BlJ!;l bb~ ~ !;1 -1.1f eJ ?I 1U 
, 'U , \I , 

cJl'J~ (5~~1~~-w bbtl1fl~'l11J, 2555) 
Q d QJ ~ 

4.2.2 nT'a1 blil"a1 ::VlVl n~::moaVl 1?1 6WJ 'l oa1 m 'UBVl1 

e-.~~1 bA11~~VIn~~m1Vli'1~B~1 'W11m -deJVl1 'V'l'Ul1 e..~~'IJB.:JVin~~m1Vli?1!;1B~1 'Wn'\l m111 

b~B'l ~~1?1 il~1bu~~fl\?1bU'W~B~~~ 76.19 ~1~?11?1 ~.:Jm'V'l~ 4.5 
' 

100 

80 

60 

40 

20 

0 

78.78 76.19 
82.01 78.31 

X 
b 'WB'Vi1 

~.:Jdb 'V'l11~ 1 'Wfl11'v11m1Vli?1~B~ b~BPin~1U~lJ1ruml?1 1 'IJ,r'W~1JI'i'1 bb~~ hJ~1JI'11 1 uJ1~'U 
Ju lii'B~1.1fnm 1 'Wfi111B 1 ~?111!;l~m~ 1B 1eJ~'W'v11tJ5n~~1nuJ1~'W 1 'Wm1'VJeJn'\l1~~ bb!;l~lii'B'l'v11moa 
Vll'1!;1eJ'l1 'Wbb uu b~1J~1 1 '\l'Wm~vi''l~'IJ'fl~?l11!;l~m ~ 1B Lfl~'U"il~ 1dJ'iJ1'lVl1~ 1 tJ ~-1'v111 ~bnl'11i1111Jb~fl 
Vl'\11~ hJ~-1h 1 'Wn11'v11n11Vll?1!;lel'lbb!;l~ 1~.k~'WA111J~11"lru 15-:JbU'We.J~ 1 ~lil~bb'W'WVin~~fl11Vll?1!;1eJ'l~1~'l 

"' 
6181?11ii~fl.:Jnue..~!;lm1Pimnm11Jb .1f11"ilb:'li.:J1J 1 'W1J~id1m -deJVl1 -s~'V'lu--h 1 'Wtr1.1f'fl~~l'1um~ ~'WillJ 1 'WlJ~ 
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~flml'lbfl~e:ru~m.J~~ 18.7 5 11'1~ 1 'W.rrmH:Ju.rrel~ 8 b'U'W.rrm'lel'U b~WJnu~~fl1'jYli'J~el'UnT~'v'Jeln~1n~ 
~1'j~~~1 ~bel bel ~'W 1 'W~1~'U't! m~ ~'W~lJ 1 'WlJ~~f\~11'1 bfl~ el'W~~~el ~~~ 36.36 11l~'j1 ~~ ~ b~ ~1'11 'W 

'U 

mfi~'U'Jn \911'j1~Vi ~.2 

4.3 fl11lJVi.:JV'lB 1~"llB.:J'l1n b~E.I'U~Bn11~1'ln1"H~E.I'U~ 
'U 

~i~CJ~m~1f111lJ~.:)'v'lelh'1Jel.:)Unb~~'W~b~~'W b~el.:) ~11~h 1lJb~n~ bl'l~1n~mtl1'jb~~'W~ 
"' , d..J \1 

bbuu~ub~1~5 ~'W11'lmb\J~bnu.rrellJ~e~e~mtJ'U 2 \91B'U fiel \9lel'U~ 1 m1~elumlJfl11lJ~.:)'v'lelh11'1c.~H 
'U 

mmei''WI1lu1'Um'jtJ'j~biJ'Wfl11lJ~~'v'lBh 5 1~11lu 5 ~1'W tJ'j~ne~u~1~ 1) ~1'Wb~m,n 2) ~1'Utl1'j~I'J 
n~m'jlJ 3) ~1'W~eltl11b~~'W~ 4) ~1'Utl1'jli'Jbb~~tJ'j~biJ'U~~ 5) ~1'Ufl'j~~B'W 11lJ-oJ1'U1'W 20 .rre:1 

'U 'U'U 

bb~~\91e:J'W~ 2 .rrm~'Wmb'W~ (bbuutJmmul'l) 

" .K m'Ub 'UB'Vi1 

4. 111fl11lJibb~~tJ'j~~t.Jn1'jtu1 tJ1.rrbb~~eJB'U1 ~~.:J~1-:j 1 
'je:J'U{I)1 1 'W~i\9ltJ'j~-oJ1l'W 

4.34 

4.54 

4.47 

4.29 

4.29 

4.14 

4.47 

4.63 

4.54 

4.45 

4.41 

4.32 

4.31 

4.41 

4.36 

. "" !;11'UbUE.J-!lbU'U 

lJ1\911)!1'U 

0.70 

0.54 

0.73 

0.85 

0.70 

0.70 

0.67 

0.48 

0.66 

0.69 

0.69 

0.85 

0.75 

0.78 

0.80 

.., 
1~1'l'Ufl11lJ 

Vi.:JV'lB1~ 

lJ1n 

lJ1n 

lJ1n 

lJ1n 

lJ1n 

lJ1n 
.d 

lJ1nYl~~'~ 
' 

.d 
lJ1nYl~l'l 

' 
lJ1n 

lJ1n 

lJ1n 

lJ1n 
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\911';i1-/l~ 4. 6 1"1 1 bu ~ £J fl11~J'W -/I 'Vi a b~'tle:J-/1'11 n b~V'I.! \9i a n1';i:5' \91 n1';ib~£J'U~~1 £~1!]:5' mm-ab~£J'U~ 
bb'U'U~hmn~ 5 .ff'U (\Oia) 

2. o'Uiim1~*\I'We:J 1"il 1 'L!m'j'tJ'j':;:bjj'L!t:-.Jm:::vd1\l 

~~n"iJm'j'~ 

2. fl'j'Vl'UV11'Ufl11~~b~~ 1 ~b ~B b ~mJ 1~\l~n"il m'j'~ 
~ ~ ~ 

n1'j'b~~'U~ 

4.29 

4.18 

4.38 

4.43 

4.43 

4.29 

4.47 

4.56 

4.50 

4.36 

4.40 

' 
' ""' "' ~'"J'Ub'U£1-:Ib'U'U ';i~~'Ufl11~ 

~1~'a~1'U ~.:!Yle:Jb~ 

0.76 ~1n 

0.69 ~1n 

0.75 l.nn 

0.72 ~1n 

0.72 ~1n 

0.82 

0.68 

0.69 

0.66 

0.68 

0.71 

"il1nm'j'1\lv1 4.6 m=tm'j'~hm1:::~fl11~*'~vm h'11B\ItJm~~'W1 'Wn1'j'~\>ln"ilm'j'~Jn1'j'b~~'W~ 
~ 

bb'U'U~'Ub?I1:::'Ue:J\ItJm~tJ'W~\I 5 ~1'W 'WU'i111m~~'Wiim1~*'~vmhbu~tJ 4.40 iim1~*\I'WBh1'W 
'j':;:~u~1n L\>l~'W'U';h 

(1) ~1'Wm'j'~\>ln"iJm'j'~bb~:::~1'Wfl'j'~?fB'Wiil"i1m1~*'~'WB t"il?t\1?1\>1 b'W'j'1::: m'j'~tTm~~'W1~ 
\J'\J " , 

~\lilBvhnT~Vl\>l~e:J\1 1~f1\>l bb~:::vnrh\91e:J'U~1 ~\91'Wbe:J\I 1~bb?l\>l\lfl11~fl\>l b ~'W e:JJiU'j'1mb~m tJ~ ~'Ufl'W 
mv 1 'Wn~~;wh 1 ~tTn b~~'W n~~~e:J'W~ b U'UtJn b~tJ'W~hJmi'1 bb?l\>1\le:Je:J n 'U1\>lfll1~li''W 1"il bde:J 1~i11B m?l 

' ' 
11~f1\>l 11~1'1\>l~'W hnub~e:J'W 1 'Wn~~"il:::vh1 ~iim1~1n~~\>l n~1inm~bdmn\>loUe:J?I\I~~ bb~:::'j':::vd1\l 

' 
m'j'~\>ln"iJm'j'~ m"il:::fle:Jvm:::\il'W1 ~tTm~~'WtJlhJ'~n"iJm'j'~n~~ 1 ~11~n'W~ur1'WiB~~ bb~:::?f'j'tJ 

'U , d..J , " , 

m1~~~1Jl~1tJI'11~b~tJ'Wbe:J\I vnnn~~1\>liluruvn\ii'B \I m'j'm1~'1hmVl~B fl'j'nrm~'1hmVl~e:J L\>l~m'j' 
" 'U , 'tl " 

~bb"il\IV!~B~bb 'W::: 1 ~~ b~tJ'Wb ~'W bb 'W1Vl1\11 'W n1'j' bbni:l ruV!1 v\'11 ~11 n b~~'W?I1~1'j't1 b ~e:J~ LtJ\Ifl11~~nu 
~ ., ~ 

n"ilm'j'~1~ (~'j'1'W'j''j'(U ~qjqj1~?1'W~, 2554) 

(2) ~1'W~e:JnTH~tJ'W~b U'W~1'W~11m~~'Wiim1~*\I'We:Jh1Je:J~~?I\>l e:J1"il b ~B\1~1"il1n11 
~ ' 

1) 1 'Wm'j'~\>ln"iJm'j'~m'j'b~~'WTI 'Wb~B\1?11'a~11~L~n~ L\>ltJ~Tw1 Vlru"il~bU'Wn"ilma~ b~~1nu 1m'l?t~1\l 
~ ' ., 

1~b~n~ b'li'W ma~e:J1~b\>1~1m'l?l~1\11~b~n~ "il:::1<ff~Bn1ab~~'W~ AB Model Kit ~1 ., ;\lm'j'1.ff 
, , " I 
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~emTH1m..~i .ff1 '1 "il~vh 1 ~bn~?lm'Um'jru~'tl1b ~e:Jvtl11~ ~,u u'U.Ue:J~1n~e:J~1-:~vttl-:~'Ve:J-:~m'jb1~'U 
fl1'j?\e:J'Ubb'\J'\J~'\Jb?l1~ (.n'Y'l bmvt1'Y'l'IJ~~~ 2542; 'W:w~wj b~'1J~I'ltJ~, 2544) bb~~l\11f1f11'H~'-:~bmr 

\J ' 

'Y'lt]~m'j:J.J'Ve:J-:J'l!m1~'U1 '\.J'j~Vl11-:~b1~'U i'l'\Jl1 'Wm1~'U~e:J bi'J'j-:J?\~1-:J 1:wb~~~~--WI'll1:Wtl-:Jl~ n-:~1~11 

"il~~e:J 1m -:~6'1~1-:~ 1:w b~ n~ ~~ ~-:~db i'l'j1~'V1~1'll1:w~m1:w b oU'11"il1 'U b~e:J-:~ ~'U5~bl'lij bb~~ bl'lijB'U'Vl1~ 
' \J 

(n:w~'U'1l 1'11~~'1l:a:w bb~~b?I'Ue:J -u~r:w~, 2557) 2) 1'Um'jvhn"ilm'j:J.Jfl1'j'Vl~~e:J-:~'IJ1-:Jn"ilm'j:w b'li'U 
' 

fl1'j'VJ~?Ie:J'\JVl1tl1m~ 1 'U b~e:J-:1 l'll'fl '\J 1mml?l bb~~fl1'j'VJ~?Ie:J'IJV!1 h.J'j~'U 2 n"ilm'j:wd'Wm1~'U b~bl'l~ 
vl1 f11'j'Vl ~ ~ eJ,:) 1~ ~ 1-ffvt~ f1 f11 'j 1 'U f11 'j'VJ ~ ~ e:J-:1 bb '\J'\J b~ ~l tl'U d:w1 bb~ l 1 'U f11 'j b 1 ~ 'U b ~e:J-:1 6'11 'je:J1Vl1 'j 

1 '\.J'j~~'\J.fr'U~n~:wfi m~ntJ~ 2 ~-:~ fl1'j'Vl~~e:J-:~ bb\?1 n~1-:Jtl'Ub Vl ~-:J?\1'j\'lle:J ~1-:~~L11m1-tib 'U fl1'j'Vl~?!e:J'IJ~ij 
m1:wvtmnvtm~~'Ub vhJ'U ~l ~ b Vll?lt:-J~~-:~n~1l~-:~?i-:~t:-J~ 1 ~'I! n b'1~'Uijm1:w~-:~i'le:J h~1'U~e:J fl1'j b'1~'U~ 

' \J 
" d 
'Ue:J~'Vl?l~ 

' 



.: 

nT~~n~1fn1lJLeU111ilL:a-:~lJ 1 'UlJ~LL~~~n~~fl1';i'VWl~a-:~ L~a-:~ G11';i.:S1 1lJL~fl~ 1~CJ1-tl'1!]~mfl1';i 
L~CJ'U~LLUU~ULG11~ 5 ~'U &11'Vl-ru1Jm~CJ'U.ff'UlJ5CJlJ~n~1U~ 4 G11lJ1';itiG1';iUe.J~n1';i1~CJLL~~ 

~ . 
eU€JLG1'U€JLL'U~1~~'1tl 

5.1 a1t1~um1-a1~v 

n1';i~n~1fil11lJLeU1h L:a-:~11 1 'UlJ~ LL~~~n~~n1';i'Vl~~a-:~ L~a-:~ G11-;i.:S1 1lJL~fl~ 1~CJ1!]~n';i 
fl1';iL~CJ'U~LLUU~ULG11~ 5 ~'U &11Vl-rutim~CJ'U.ff'UlJ5CJlJ~n~1U~ 4 G11lJ1';itiG1';iULLCJnaan1~L'iJ'U 

~ . 
~ QJ .J' 

3 U';i~L~'U~'I'U 

5.1.1 fi1111L ~1L~ L ;f~11l'LI11jifiil'LIL~V\JLLi\Z'VIit~L;V'U 

5.1.1.1 fil11lJLeU111ilL:a'llJLoUlJ~~,:J-ff'UL~CJ'U 
e.J~ fl1';i1 Lfil11~\-1L 'IJ~CJU L ViCJUfil~ LL 'U'UlJ 1 'UlJ ~'Vl"''l L~CJ'UG1'1 nl1tl€J'UL~m.J €1 ~1-:JiJ 

~ 

tiCJ&11~qJ'Vl1'1G1ti~Vi';j~~u .05 

5.1.1.2 fn1lJLeU1hL:a-:~lJ1'UlJ~-;i1CJL.Q'a'Vl1 
e.J~m';i1Lfil';i1~\-1lJ1'WlJ~ ~-:~ 4 Lda'Vl1 ~a filTnu1HL~';i(;l ~fi~ 1'\.J';i~'U LL~~m~ 

'U1fil~Bn tJnL~CJ'UiJlJ 1 'UlJ~~tln~€J'IG1lJU';itU LL~~lJ 1 'UlJ~~tln~€J'ILL!JihJG1lJU';itUL ~lJG1'1ofi''U'Vln L da'Vl1 
\J '\1 \J \J 'U , 

LL~~i111 1 'UlJ~~film~ Lfil~a'UG'l~G'l,:J'Vlm da'Vl1 • 
5.1.1.3 fil111JiJlJ't~''Ul5"1J€J'Ifil~LL'U'U1J 1 'U1J~tlUfld1:W~'U 1liJ 1 'Ufl1';i(;l€JUrl1ti1:W 

I:-JG'lfl1';i~n~1fl1';i(;l€JUrl1mlJLLUUL~€Jn(;l€JUtlUfn1:W~'U11iJ/hJ~'U11iJ1'Ufl1';i(;l€JU 
rl'1m:w L da'Vl1L~€J'Ifil1TI u 1HL~';i(;1L U'UL-da'Vl1~tim~CJ'Ui1:w 1 'U:W~~t~n~a,:J ~a i1fl1';j(;ltJUr11m:wt~n~a-:~ 

~ ~ 

LL~~J'U11il1'Ufl1(;1€JUG1,:JG1~ iJf'11Lu~CJ~€JCJG'l~ 90.53 LLG'l~L'ifa'Vl1 L~€J,:J ~fi~ tJnL~CJ'UiJ:w1'U:W~ 
~ . 

~fil~1~Lfil~€J'U ~€! (;1€JUrl1ti1:W~~LL!Ji~'U11iJ1'Url1(;1€JUG1,:J~G1~ iJf'11Lu~CJ~€JCJ~~ 10.79 L~€JfiliiTH1J1 
~ . 

fil11:W~:W~'Utfl'Ufl1';i(;l€JUrl1ti1:WLLUU~1L~€Jn tlUfil11:W~'Ul:iJ 'VlUl1iJfn1:W~:W~'Utjtl'U'Vl1,:JU1n1'U 
';j~~uG1,:J i1f'11Lvhnu 0.869 a~1,:JiitiCJ&11~ru'Vl1,:JG1ii~~';j~~u .05 

~ u 

5.1.2 \1'n~zm-a'Vlflaa~ 

5.1.2.1 fl1';j1 Lfil';i1~\-1~n~~fl1';i'Vl~G'l€J,:J 
Q f(QJ cv ..::!11 q !11 (LJ 

e.JG'lfl1';i1 Lfil';i1~'Vl'Vln~~fl1';i'Vl~~ tJ,:j 'U n L ';jCJ'lJ:Wfil11:WG11:W1-;iti~1'U'Vl n~~ fl1';j'Vl~G'l tJ,:J 

1 'U';i~~u&i:w1n fi~lLU'U~tJCJG'l~ 78.60 L~a1Lfil';i1~\-1~1ia~aCJ'VlUl1 tim~CJ'Wiim1:WG11:W1';itl 1 'Ufl1';i 

'\.Jn'IJ~fl1';i'Vl~G'l€J,:JG1,:J~G1~ ';i€J,:JG'l,:J:W1 ~€! fl1';i€J€lnLL UUfl1';i'Vl~G'l€J,:J LLG'l~fl1-;iU'UVine.JG'ln1';i'Vl~G'l€J,:J 
~ ~ . 
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v 

5.1.2.2 fl1'a:'hfl'a1~~Vi'n~:mTWl~!;leN 'a1CJLUeJ'V!1 

(;.J!;lfl1'albfl'a1~~Vi'n~~fl1'aVl~!;lm 'a1m-de:J'Vl1~-.:J 4 L.Qe:J'Vl1 ~e:J fl1~lu1~n~11'1 
~Vl ~ hh~'W bb!;l ~ m~'W1 fl~ B n L -d e:J'Vl1 b~e:J-.:1 ~Vl~ iif"l1 bu~ EJ fl~ LL 'W'WVJ n~~f111Vl~!;le:J..:J~1~~~ 

' 
1e:J..:J!;l..:J".n~m-de:J'Vl1 b~e:J-.:1 m~'W1fl~Bn flT~lu1mml'l bb!;l~hh~'W m:w~1~'\J 

5.1.3 m-a1 bfll-a1::~fll11:w-Yi~v·m L';J"!Jv-:n! m~v'l..l~vm-a,Yfln';Jm-a:wm-ab~v'l..lf 

(;.J !;1m 11 bfl'a1 ~-Hfl1 1:\JoW..:J'V'l eJ 1 :U'lJe:J~tr n b~ EJ'W~ii ~ eJ m-a~~ fi :u m-a:wm1 b~EJ'W~ bb '\J'\J~'\J L~1~ 
'IJ 

iim1:w'W..:~'V'le:Jb:ue:JEJ'1 'W1~~'U:w1n iif"l1Lu~EJ 4.40 f"11&11'Wb~EJ..:JL'U'W:w11'11~1'W o. 71 1~EJiifl11:w'W..:~'V'le:J h 
'IJ ~ 

1 'W~1'Wfl11~~fi:um-a:w LL!;l~m~~e:J'W~-.:1~~~ bb!;l~~1~~~ ~e:J~1'W~e:Jfl11b~EJ'W~ 
'\.I'll 'U " , '\.1 

II o Q.l cv .:::::r. Cl II 

5.2.1 "!Je:J b~'l..lelbb '1..1::~1'Vl1\J';}flf1';)f1113Jf11'ab 'afl'Lll 

5.2.1.1 fl1'ab~EJ'W b~e:J..:~ ~11~/h 1:w b!;lf1!;1~~ LD'Wbflii'U-aw1m-a trm~EJ'W:u~~e:J..:~iim1:w~ 
' 'IJ 'IJ 

m1:wb <U'1 h~'W~1'W 1 'W b~e:J-.:1 Yr'Wu~ bflii bb!;l~bfliiB'WVl~~:w1ne:J'W .... 
5.2.1.2 fl-am 1G'1111:Um1:w~b~:W'lJe:J..:Jirn L~ EJ'W ne:J'Wf111~~ fi:u m1:w b ~e:J:u ~ 1~e:Je:J n bb 'U'\J 

'IJ 'IJ 

fi:um-a:w ~b 'Vl:W1~~:w bb!;l~t.J-r'Ubbn:w 1 'W:w~~fl!;l1~bfl~e:J'W'lJe:J..:~trm~EJ'W 1~~mXe:J..:~ LL!;1~1'1-a..:~t.J1~b~'W 
"' 'IJ 

5.2.2 ilv b~'l..lenb 'l..l::a1'Vl-rum-a1,Yvfll-r~~v1 '\.J 

5.2.2.1 1 'W m~'U1'Wm-a~~ m-a b~EJ'W~ 1"11-a~~fi:u m'a:u b ~e:Jvr~'W1Vi'n~~ m'af1~1 bfl11~-H 
'IJ 

f1~i1..:~ Lfl11~-H V1~e:Jm1t.J1~EJ nl'11 .fffl11:u~ L 'V'l11~trm~EJ'W611'W:W1n~..:~:w 1 'W:w~~fl!;l1~ Lfl~e:J'W 1 'W~n~w~ 
' 'IJ 

~ ~ ~i.J 

m-aflm bfl11~'Vl'lJe:J:W!;l 
'IJ 

5.2.2.2 m1~n~1Vin~~m~'\J1'Wfl1'aVl1-.:JlVlEJ1P11~1'1i.ff'W'\J1W1fl11VlnVin~~ hJLu'V'l1~ 
'IJ ' 

bb~Vlf1~~fl11Vl~!;le:J..:l b~e:J..:J:U1f1 1 'Wfl11'Y11fl:U f111:Wfl11Vl~!;le:J..:lb 'Wbb~!;l~fl1'aVl~!;le:J..:!tT'W ~1:W11~Yr~'W1 
Vln~~m~'\J1'Wfl11Vl1-.:JlVlEJ1P11~1'1fl ~ti''Utrm~EJ'W 1~:w1nn-J1 1 Vi'n~~ 

5.2.2.3 rrn1-lf~vnTn1cn .. rrl 1.J1~~'1J 1m.:~~1'1'1 L:UbG'IflG'Ib ~ilm1:w'Vlmn'Vlm EJ bbG'I~·Ih EJ 
'IJ ' 

m~~'Wfl11:W~'Wh b 'li'W m-a1 <U'bb 'UU'i\'1!;le:J..:J bfl1..:!~~1-.:J 1:w b!;l f1!;l bb '\J'\J Animation 30 'Vl~e:J 1 D1bbm:w 
' ' ' 

B'W 1 



;; 

.· 
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Pi~LL~l.J. f111~m~ne.J~61'l.lq'Vlt'V11~fl11L~m.J 'VI'!11EJfl11L~EJ'Ui &111"81 bl.JL~~~LL~~~n~~ 
m~'tn'Uf111'V11~1'Vlr.nl'l1?tl'l{ "llmtim~~'Uoff'U~n~l.l~n~1tl~ 4 1~~fl11~~f111L~~'Ui 
LLtJtJ~tJLG11~'VI1fl11l.l~~1l.ltltJiJ~1U~11. 11"ai'11'~flmt1fl1i'f"i 11'VI11'VIt11~tl 

'U 'U 

11'VI1i'11"afl111. 8(4): 7 -18; 1'1"'1fll.J - 5'U11fl11, 2557 . • 
1"11EJ~"I1;a11 LL"'~LG1'Ut! otl~-rlJ~. n1'S~~LG1~lJfld1lJLi1h"l1t~~tim~EJ'Uoff'U~'5EJlJ~n~1tJ~ 6 

L~eN &111"81 blJL"'n"' b~EJ L ifililf111lJfl11L~EJ'U~LbtJtJ~tJLG11~'V11fld1lJ~. 11"ai'11"a'VI1..i1tl 
• 'U 'U 

QU... ~ T T ... ~ II .:I ... II ( ) 
11ilti1'VIt11f11i't""ab'VIfl L'IJLi'ltiLbi'l::t~.:JLb1"i'ltl11b'Wtln1"ab"ati'Ul. 5 2 : 165-175; 

mn!J1fll.l - 5'U11fll.l, 2557. 
~ oQ Q.l ~ ~ d ~ 

m~'V111~1'ln~1nf111. 'VIi'!nA"-am-at'lm~t1'1l'UW'IJfi1'1JW.fl. 2551. m~L'Vl'W"1: "11l.l'Ul.l&1'VImru \i cQ , • • 

f111Ln~1'11LLvt~U1~L'Vll'l1'VlEJ ,j'1fi'~, 2551. 

~"'5m Vl1l.l~"ll. "tJ'V111il11ru'VIti~~t~ Teaching Information Literacy for Inquiry - based 

Learning", 11'li'11'li'11'li't'UL'VIflf11i't", 11'VI11'VIt11~tl'llfl'Ubbri'U. 29(1): 75-77; 

l.Jf111fllJ - LlJ~1EJ'U, 2554. 

48 

~11-w11ru tJn 1n 11'UG1'Ut. m'l~"m'lL'ia'U~bb U\JNi'111Ni'11'Ub ~mi9AI'U1fl1111 b oU1Liil b ;i-:~11l '1..111~ bbi'l:: 
qg~g~ • "' 

'l1'n"tt::m'lbLnu'Y'VI1b~eJ.:~'lfi111Wi'11'la'11-w''U6. 1'Vlm'W-ww5\J~~~11'V1EJ11'!1&11'11 
l.l'VI1'1Jrui11'1: l.l'VI11'Vlrn~EJm.m11"11n1-n, 2554 . • 

"1111'1~ ~1EJf111'11. "fl11~~f111L~EJ'U~~L1J'Um~tJ1'Uf111~tJLG11~'VI1fl11lJ~", 11'li'11"afln'tt1f11i'f"i 
'U 'U 

11'VI11'VI£11~£J'Ub'lfl1'l. 11(1): 32-45; lJf111fllJ - LlJ~1EJ'U, 2552. 

'V11\J tJ111il~L \J~ ~'U. n1'lfln"tt1n1"ab mauL Viaufl1111L oU1Liil11l 'U11~1'VIa1fl1i't",L~fl~ li'!nih ;ja1 

'tm~'l!m'ia'Ui'Ull~a11fln"tt1tlVi 1 "a::'VI11~ni'116m"ai'tfl'U L vJm tJ~m.111l 'U11~"111'VI q"tt~ 
'llfl~ Posner LLi'l::flw::num-aaeJ'U'lln~. 1'Vlmtiow'U6\J~~~1~n~11'!1&11'11l.l'VI1Urui11'1: 

lJ'VI11'VlEJ1~~"1Jti'ULLtl'U, 2540. 
0 Q,l Q,l J. .c:t ..., ~ QQ ~4 Ql 

n1"11 EJ~~m. n1'l'W9AI'U1Ni'li'111CJ'VI~'VI1~m'lL 'l£J'Ubbi'l::'VIn"tt::m'lfl"L 'll~1W1n"tt L 'lfl~ fl"'l1n1'l 

Ln"tJ~ma1Lflin"al.Um::u1'Um'lifuLa1::'VI1~1'VIa1fl1a"i. 1'Vlr.ntiow'U6u~~~1 

1'Vlrnl'l1&11'11l.l'VI1Urui11'1: l.lvn1'Vlm~~t~tJ"'11"11tn-n, 2553 . • 
n1"11-tl'EJ r1~~l.l. Ni'la11q'VI~'VI1~m-aL'ia'ULLi'l::11l 'U11~L'U1'1l11'VIa1fl1i'f"i L~fl~ w~~-:~1'U'Ilv~ 

'11 m'ia'Ui'Ull ~a11fl n"tt1tl~ 1 mlli'tJ m 'li'teJ'ULL utJi1ma1::V11 f\1111~"111 LL 'U11~1il'l 
v 

m'lL'ia'Ul. 1'Vlmtiow'U6\J~~~1~n~11'!1&11'11l.l'VI1Drui11'1: l.l'VI11'Vlm~m"li~~1'VIl-i, 2550. 

5~~1-rl'l'll LLtl11'!~~1lJ. "e.J~"lleNfl11Li~\JLL'U'Ufl11?fti'U 4EX2 ~iil'it~l.l b 'U~I'l'll L~tl~ LLG1~LL"'~f111 
l.lt~~ L i1'ULL~ ~~n~~ f111LL U1fl11l.l'VIl.l1 EJefft~l.l~ LL"'~"'~it~G11U"llt~~ti m~EJ'Uoff'U~'BCJlJ~ n~1 

'U • 

l'lt~'U~'U ", 11"ai'11'lih~n'VI-avilmf'VI1~m-afln"tt1. 7( 1): 2435-2449; l.lf111fll.l -

ii'U1fllJ, 2555. 



; 
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il~1-r1J1'11 'Vlt~-:Jbb~-:~. fin'li1n1~LtJ~vuLLtJ~-:~1Jlu1J~vn:~1'Vlv1f'11~1Jl~ L~e:~.:~ ~1-a;i111JL~~~'tlv.:~ 
unL'iV'IJ1Z~\JU1Zn1f'lUVU\Jl11"ll1;i'W~1Vn11~\Jlfhln111JLL\J\Jvi1'1J1V-a.:~Ln\Jl-e:J6\J1V. 

1'VIE.J1-uV'lu~tJ~qJqJ1Pin~1~1611Jl111Vnuru~IJl: 1l'VI11'VIE.J1t;lE.J"Ue:J'Ubbrl'U, 2555. 
"" 1 Q,J Cl.l Clll 1111 .tdl 0 4 .Q ct~ .4 ., .., J. 

~~"a 11~ 'U1JE.J. n11\lfln11b 1£1'Ulf11Vn11~.:11Je:J'VI1 b "aeJ-:1~1"aeJ'IJ'VI"aVL V'lel'W~'IJ1~~~1Jq'V16'VI1-:In11 
~ . 

L;V'IJLL~::\1'nti::'VI1.:!1'VIV1fi1~\Jl~'llv.:!cUm;mJi'IJ316v1JAn'l~1tJVi 5. 1'VIE.J1ijV'l'UG 

tJ~ qJ qJ11'VI m ~161 IJ111l'VITU ru~!Jl: 1l'VI11'Vl E.J1"' m:pJ ~11"1ltnu, 2555. 

~~~ 11ru~u'Vl'!. m1~~'1J1'Yffln11'VIfl~v.:~mca\1m'VI'llv.:~LL~.:~ L~v.:~ g;n\l~.:~g;ntJ-a1n!J LrJv~~u1 
\1'n'ti::n11'VIfl~v.:~LL~::~~a1Jq'VI~'VI1.:1n11L'ivu. 1'VIm-uV'lu~'lJ~'l!'lJ11'VIE.J1~1611Jl1 
1l'VITuru~IJl: 1l'VI11'Vlm"'E.Je:~u~11"1ltnu, 2553. 

' .ell .Q,.., X II da. ~ 
'4qj"ll1l ~161~m~. n111\IVL\Jv.:I\Jl'U. n~-:Jb'VIV'l"1: ~11E.l161161'U, 2545. 

b'U'lJ'\lV'l~ au'Vl~ii1~, mu~!Jl~-s!Jlu 1\0UL&1m bb~~t~~ii1~1 86161~~~. "m~L'lJ~E.JubViE.Ju~~~1l~'Vl~ 
'Vl1-:~m~b~E.J'Ubb~~1l 1 'U1l~~fl~1~bfl~t~ub~t~-:~"a'lJ~1-:~11l b~ n~ 1fl b 1 L~'U~~1E.Jm1~u bli11~ bb uu 

" ' 
0 <V 4 ..9 -' ol "' 0' 'j 'j "" 4 

bb 'U~'U1n'U n1~61'\J b&11~l>11 b ~'\!~ u ", 111~111'VIV1f'11~\Jl"abb~Zb 'VIfl L 'IJ L~VIl1f'l b 'VI'IJeJ, 
" 

3('Wb~~): 233- 244; 1lm1fl1l - b11~1E.J'U, 2554. 

'lJ~1111~ V'l~~~n~. fl111Jfl11'VIcW1'V11-:In11L'iV'IJ'tleJ.:I~~a1Jq'VI~'VI1.:1n11b;V'IJ'lleJ.:IcUnL;£1'1J~h'IJ 
n\lncaca1JmcaL;vufLL \J\J'~11lijv L~v.:~ 'I.A1J1tu~1-aa1J~'1JG. 1'VlmUV'l'UG'lJ~qjqJ11'VIE.J1 
~1li1\Jl~'VI1utu~IJ1: 1l'VI11'VIE.J1"'E.Je:~u~~1"1ltnu, 2557. 

' 
V'lil~1 tl'UE.l ~n1qj'\JU. n1"a~fln11L;V'1JfLL \J\J~\J L~1::i11Jn\J LL \J\J L u;V\JL ViV\JL ~el~ ~'IJ11J L 'IJ1J~ 

'VI1.:~1'VIv1f'11~\Jli L~v.:~ e1lJlca1m~LnfltJljmv1Lflii'tlv-:~'11m;vuiu31Gv1Jfin'ti1tl~ 5. 

i'VItJ1'UV'lu5tJ~qJqp1'VIv11"116'11'11'VI1Drutfl1'1: 1l'VI11'VIv1il m:ru~d1"1l51-u, 255 7. 

oW1J~'UG b~"ll~fJ'lJ ~. n11L'iV'IJn11~eJ'IJ~ b cW'IJ~ b;V'IJL U'IJtl1Aty: Lb 'IJ1Af11GLL~Zb 'VIflUf'ln11~eJ'IJ 1. 

fl'UVnru bb~~ii1~~ 1\0UV'l~V11J. "m~'lJ"a~Lii'U~~fl111lii11111~(1~1'UVJn~~m~1~E.J 
"' ' ' 

"Ue:J-:Jir m~E.J'U~e:J-!1 b~E.J'U1'Vl E.J1fi1611Jli.niimfl~'Ul1'5E.J11Pin~1U~ 4 1 ~-:~ b~E.J'U~VS1.n~ru~1"11 
" ' 

1'VIE.J1t;lE.J11Mn'VI1~", tu mcatJ-a::"ll1J1"ll1n111Jv\J. 1~v flf.:J~ 7. '1..!.218-225. ' . ... .... ... 
1J'VI11'VIE.J1~E.Je:J'U~"a1"1l51'U, 2556. 

' 
V'l"ll~'J~~ru :U'VI'Ue:J-:J'VIi\ mca~~'U1mcaL'ivu~'tlv.:i'l1m'ivuiu31Gv1JAn'ti1tl~ 4 L~v.:~ 'tlv.:ILL~-:1 

" w 'i ..,, d .., 0 OJ ... 

'tlel.:lb'VI~1 LLn~ Lfl£1 L"lln11Lb~fl.:ln.:l'!~ll1fl L'Un1"a'VI1'U1V- ~.:!Ln\Jl- el6\J1V. 

1'Vlm-uV'lu5tJ~qJqJ11'VIE.J1fi1611Jl11l'VI1uru~IJl: 1l'VI11'VIE.J1"'E.Je:~u~~1"1ltnu, 2556. 
' 
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oj u c1 11.. ~~~ _t d d T "f II cl II 
LL "tl.:lfl!;l1.:1. n1'l'ViRI'IJ1Ng'lfl1"H 'lli'IJ'l1"111 nt;~fll;l L 'l~-:1 flg'I'IJflg'l Lflll L"'1fl'l::tJ1'1Jn1'l L 'lli'IJ1 v v 

LL tJtJ1n~mnTH~li'IJ~ SE 'tl~·:nJm~li'IJi'IJ,j':Jli2.1Amt1U~ 6 l1-:!L~li'IJLfl'U~fl2.1 
~ v • 

thun-:~1'1JL"llfl~'IJ~m'lffn<tt1~tJg'l'l1"1151il L'rlfl 5. 1'Vlm'WV'I'IJihJ~~~,Fl1f'l1~\Pl~ 
~'V!1uruen\Pl: ~'V!11'Vlmaa~1'lln{l~tJ~~,'llu1il, 2sso. 

flV'I L~1'V! 1 V'lumJ. bb 'IJ1n1~i'la'IJ1'Vlll1f11i'I\Pl{ m.:~ L 'V1V'I"1: 1 'Vl~..l'lw.J'IJ1V'I1'W'll, 2542. " . 
J1'V1{5'!!'1Jl1 -r\Pl'UV'I.:JI"iJ1Fl. n1'l~RI'IJ1n1'l~flfl~fl'l'l2Jn1'H'ili'IJ~ lflllfl'l::tJ1'1Jn1'li'ltlbil1::'VI1fl112J~ v v 

II o 

\Pl12J'lULLtJtJ11'1~fl'ln1'lb~li'IJ~ 5 ,j''IJ L'i~-:1 m'VI1'lntJ'VI1'l~1'l.:J;i1\Pl flil2Ji'l1'l::n1'l v ~ v • 

L'ia'IJa 1'Vlll1f11i'I\Pl~ 'U~-:~'11m'ia'IJ.U'IJ~fili2.1An<tt1u~ 2. m~~'IJF111~~~~tl~~~, 
m~Pi n~1~'V!1u ruen\Pl: ~'VI11'Vl ma t~~'V!1~1~F11~, 2sso. 

~'V!11'Vlf.J1a f.J~1'lli1'!J L <ilf.J.:~ 1 'V!l-1. 'l1li-:11'1JNg'lfl1'l1 Lfl'l1::~A1111.W.:~Vi~ 1~m,1 cMtJ~m'l.;1'1J~tln'lw 

m'lffn<tt1Lbg'l::afl1'Vibb 1flilmm1'lL'ia'IJa. L <ilf.J.:~ 1 'V!l-1: ~'V!11'Vlf.J1a a~1'llnn L <Sa.:~ 1 'V!l-1, 

2555. (Le:Jfl~1~eJvH;'11L'U1) 

iJ-r'IJ 9i 1 'Vlt:n1.:1,;. fl112J!il2J~'IJ li'rl~-:1 N~ !il2.1 q'Vl ~'Vl1.:1 n1'l L'ili'IJ LLg'l::\1' fl<tt::n11'Vl flg'l ~.:IL 'IJ n11 L'ili'IJ 
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., 'IJ 

1~\~n1utl~:::'Vl1'U) 

3) fl~ 1.UI"11tnllb ~Bm:::\Plu 1 ~'li'm~tJ'Ufl~'VI1rl1\?le:J'U "irm~tJ'U'Vl11'U'VI~e:J hJ-J11 tl~~'ULn~lil1 n 
'IJ ' 

B:::h" 

.rrua1"a1lilbbft:::~'Ufll1'1 (Exploration) 

1) m~bLiil-lL-de:J'VI1bLfl:::nlilm~ll~ti'm~tJ'WIPi'm~m~1~1llnu fiB1 tl~~u 
'IJ 

2) irm~m.JLbtJ-ln~lJ ., G'1::: 5 - 6 fl'U 1~mbl1iG'1:::fl~lJtl1:::nB'UI'i'1tJirm~tJ'ULrl-l tl1unm-1 ~e:J'U 
' I ' 



.· 

.. 

60 

t ~0 
H N-e-e 

2 I ' H OH 

fJZQl~h (Ala) • OilY (Val) 

3) t!m~tJ'Wbb~m~mhrth .. rVin.Ua:w~m'j~·Hn\91 "~·Hn\9lb~'Wm~1 'jU1\1~1n 1fl'j\J?I~1\Im~m~m 'W 
' 'IJ 

"tltJ~"IJB\I\9l'Wbe:J\I" (bb'W1\9le:J'U "tltJ~"IJB\151191 ~'W'B~~bb\9ln~1\ltl'W) 
4) t!m~tJ'Wbb~~~n~:w~\ILn\911r~'j\16'1~1\lm~a~m 'W L~e:J?I'jtJrJ1 "vm 1m\1?1~1\I"IJB\Im~a~m 'W 

' ' ' 
:i151~~b'V!lJB'Wtl'W ~B C 0 H N fl'je:JB'U1t!b~:Wb~:W 'U1\11fl'j\16'1~1\l:i1 S ~1tJ 

' 'IJ 

- 1~11m~mJ'Vlnn~:w vr1~1'W~bb'U'U"iJ1~B\11r~'j\J?I~1\Im~a~m'W:i1LvriJa'Un'W b~e:J?I'jtJ b'iJ'W 
' ' ' 

1fl'j\16'1~1\IVI~n"IJB\Im~a~m 'W (bb'W1\9le:J'U m~adlb 'W tJ'j~na'U~'JtJ vrl.Jadib 'W, vrl.Jr~11'Uan~~ bb~~ 
'IJ 'IJ 

Vll.Jbbe:J~fi~) 
'IJ 

s) fl'j1 ~r~11:w~um~tJ'UL~mn'Um~a~m 'W"il1LU'Wbb~~m~a~m 'W 11l"il1LU'W ~'~ 20 "t~iJ~ 
'IJ 'IJ 

6) um~tJ'W~'Urim~a~m'W 2 "tliJ~ LLlK11 ~um~tJ'WaamL'U'UrJ1 um~CJ'W~~~a 1r~'j\16'1~1\ILL'U'U 1~ 
'IJ 

~'~~~vh1~m~a~m'W~\I 2 "tliJ~ 'j'J:Wn'W1~L~B~Bn'WLLlK1Lii~a~b~'W 'V'I~a:w~\l'j~'U~1LL'VItJ\I~'W'B~ 
' 

~b~e:J:W'j~Vf11\l"tltJ~"IJB\Im~ad31'W (LL'W1\91B'U L~ml1m~a~m'W 2 "tliJ~:w1~Bn'W?I1'j 2 n~:w ~a 

1~LtJtJ1'Vl~ 1 1:wL~n~LL~~ J1 1 1:wL~n~ ~1LL'VItJ\I~L~B:w~am~a~iJ1'W 2 "tltJ~ ~a ~1LLV!tJ\I"IJB\I 
' ' 

~'U'B~LtJtJ1'Vl~) 

6.1) fl~eJ'ITu1m~:wb~:w b~tJlnu"'qJ~n~ru'1la\l~am~a~m 'W LL~~m'jeJ1'W~am~a~m 'W 

7) um~tJ'Wvhn~m'j:w~1 LvriJB'WoUB~ 6 LLI'l1~um~m.!~B1r~'j\16'1~1\lm~a~m'W 3 <t!'W~ 
7.1) m1ir11m:w "li'Tu1m~m~m'W 3 "tliJ~m~an'U um~tJ'Wfi~11~~Lii~1mLtJtJ1'Vl~1~ 

'IJ 

~\IVI:w~~bb 'U'U bb~~m5m'j 1 'Wn1'j'\111A1 \91B'UB~1\I b" (bb 'W1\91B'U m'j'l11m~a~m 'WLb~~~"tliJ~:w16'1~'U 
d"' ) 'Vln'W 

7.2) fl'je:JB'U1tJb~:Wb~:Wb~tJ1tl'U 3! ~e:J 3 X 2 X 1 = 6 bb'U'U 
'IJ 

8) um~tJ'W~a1r~'j\16'1~1\lm~a~m'W 3 "t~iJ~ L~a~a1~LLlK11~um~tJ'WLmm~a~in'W'Vln"t!D~~r~'j 
' 'IJ 

LL~n 1 ~m~e:J'j'J:Wn'W ~'~ Ln\91~\I~Lii~~'W (1r~'j\16'1~1\1'1le:J\11 tJ'j~'W~Lii~~1nm'j'j'J:Wn'W"IJB\Im~a~m 'W 

vrmtJ ~ <t!'W~) 

9) u m~ tJ'W v'h ii ~ m'j:w "1 tJ 'j ~ 'W a ~~1~" u m ~ tJ'W fi ~'\111 f11 \91 a 'UrJ1 1 tJ 'j ~'W 'V'I'U1 'W a 1'\111 'j 
'IJ 

tJ'j~brl'Vl1~ (bb'U1\9le:J'U b'li'W bea 'U:w 1~ 51<t!D~~1\I ~) um~tJ'U~1:wn'W~~n~:w1tJ'j~'U aamu'U 2 <t!'W~ 
~a 1 tJ'j~'Um~~1n~"tlbb~~ 1 tJ'j~'Um~~1n~I'J1 
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10) Fra1il"l1m~ ~-:Jd 
" 

- trn L1EJ'Wiilcrm'a~-:JbnVJVI~B'Vl'a1u 1~B~1-:J 1 1'.hmVI11~'Wm1EJ'W-ruth~'Vl1'Wb -lh 1 uiTI u'a~'W 
- tT n b 1EJ 'Wii1f1 n 1 'a1~ ~ 1iJ ~"lilEJ V1 'al "il ~ B'U 'i1:Wt u 1 ~'WB ~1 'W B 1 V!1'l1il 1-:J ( bb 'Wl V1 eJ'U 

fl1'aVJ'al1iJ~eJ'U 1~81 -rr~1'a~~6n81 'U~b ~VJ) 
11) Fl1EJB'U1EJ b~EJ-:J m'aml1il~au1u'a~'W1~EJ1i~11~~mEJ1um~VJbL'W~'I11ia.W-:J1~1-:J1'Wm'a 

" " 
'Vl~~EJ-:j 

12) t!m1EJ'WvJ1m1'Vl~~a-:J b~EJ-:J V11~VI11u1~'W 1~EJmn1V!'W~~11~ltJ~1-:J~1 4 "lfU~ ~a 
" 

1 0 1 1" 3 ~ ~1'a A, B, C bb~~ 0 ~E.! 'Vl1fl1'J'Vl~~El'U ~E.! "ll VIE.!~ NaOH 2.5 moVdm 5 VIEJ~ bb~~bVJ~ CuS04 

0.1 moVdm 
3 

1-2 VIEJ~LL~l~-:Jbf1VJfl11LU~EJ'WLbU~-:J~Ln~;fi'W 
-A ~El 1"11"1111 Ltl'W~lbb'Vl'W1U1~'W1il1f1~V11 

- B fiB tl1L~T~~, Ltl'W~lbb'Vl'W1U1~'W"il1nYh 
" " ... -c 0 

Fltl ~1'J~~~1E.l'W1V11~'Vl'J18 

" ... 
- 0 

0 ... ... 

FleJ 'W1~'WYl"ll 

- E ... 
1 U1~'Wbfl~V11 FleJ 

13) FJ'JG1~t!m~EJ'WEJEJf1~1tJ1b~'WtJ(:.J~f1l'a'Vl~~EJ-:J 2 mi~ "il1f1(:.J~fl1'a'Vl~~a-:J t!m~EJ'W~l~n'W 
"' ' eJJ1U11EJ(:.J~f1l'a'Vl~~EJ-:J 1~EJ1il"l1m~ ~-:J.Q 

- ~1':i~l8~1-:J1~~Yl'U~11U'J~L.fl'Vl1U'J~'Wbb~~~111~~1~Yl'U1U1~'W (bb'WlVJEl'U ~11 A, B 

bb~~ E Yl'U 1 U'a~'W ~11 C Lb~~ o 1~Yl'U 1 U1~'W) 

- t!m~EJ'W'Vl'J1'U1~eJ~1-:Jh -J1~1'a,Y'Wmu'a~'W (LL'WlVJEJ'U ~-:JLf1V11il1n~oueN~1'J~~mEJ 
~LU~EJ'Wbtl'W~~l-:J) 

off·LmG'U1f.lbb~::~{l'li'mllU (Explanation) 

1) Fl'Jbb~~tJf1b~E.l'W~l~tl'WEJJ1U'J18~'at11~EJ1offLL'Wlfl1bl1~ ~-:J'(j' 
" ' 

- 1Fl1-:J~~1-:J"Ue:J-:Jb't.J'a~'W:ti51V11~Ltl'Wmfiu1~ne:Juu1-:J (LL'WlVJeJ'U c o H N) 
' 

- 1Fl'J-:!~~1-:J"UeNn'J~tl~m'W1~E.Jvi'l1Ubtl'WtJ~1-:Jh (bb'WlVJB'U m~eJ~m'W U1~f18'U~l8 Vl~tl~ 
" 

~1 'W, V!~m~uan68~ bb~~V!~LbeJ~A~) 
" " 
- m~t1:::il1 'WLLI'i~:::"l!iJ~bLVJnl'i1-:Jtl'Wt1~1-:Jb (LL'WlVJEJ'U LLVJn\911-:Jtl'W~V!lJ R) 

" 
- L~m11m~EJd31'WI'iBn'W 1il:::b~B~n'W~18W'W5~ (bb'WlVJEJ'U bUUb'Vl~) 
- '111m~t1~il1'W 2 "l!U~~111~ti''W L~E.Jn'J1a~h (LL'WlVJB'U 1~Luu1'Vl~) 

- '111m~e1~m'W 3 "UiJ~~11l~n'W L~EJn'i1a~h (LL'WlVJEJ'U 1VJ'aLut11'Vl~) 

- 1 U1~'Wilm1~~~ww5nu m~e1:::il1 'WB~1-:J1 1 (LL 'WlVJB'U 1 tl'a~'WLn~"il1f1fl1'a~m~B~il1 'W 

VlmEJ 1 "l!U~~1'al~tl'W) 

- m1~'Jl"il~eJ'U 1 U'a~'Wvh 1~B~1~1 1 (~1l1il~au 1~EJ1i~11~~mEJ1 um ~VJ) 
" 

- ~-:Jbfl~ 1~e:J~1-:J1 111B1V!11~'111~1~1l"il~au:ti1 th~'W (Lb 'Wl~au ~-:Jbfl~"il1f1~"1la-:J~11~~mEJ 
~bu~EJ'Wbtl'W~lh~) 
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.' 
.- ~\J'llfl1E.Ifll11a.J~ (Elaboration) 

'II 

1) m1~11m~~rul?lm~e:n~11~1~ 1 L-d\J 
'V 'V 

.. 

UflL~~\J~1Wl\JeJ.iltJ11~1"111a.J61~'Wwh~~11~1"ie:n~11~A1n1~\JI111~ 1tJtJ1~1.~'U 
'V 'V 

- u~~~1111D1~~neJ1~1.nl?lfl111.tJ~m.mtJ6'l~"1JB~e:J1~11 (l.b'U'JI'IB'U 1.-d'U A'J1~~B\J fl1111 - b'U61) 

- A11~~mJ tl1111 - I.'U61 bbel6'lfleJ~eJ~ bb6'l~ 1mlf~~Ufl ci~t:.J6'l1 m U1~\J 1 \Je:J1~1'jl.tJ~~'UbbU6'l~~'J~ 
.. ~~e:~hJ 
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2) tJ'm~tJ'W~'J:lJnt.reJihJ·ntJ b~tJ 1-ii'rhmlJ ~\ld 
- tJ'm~tJ'UVJ'j"TIJ 1Jlaci1\l1 'jl1Lfi~fl1'jbbU6'1\l~m'l"'1 u1~'W (Lb'W'"J(;)eJ'IJ m1'<ij'IJI'i'1n'Ub U'WtleJ'WV1~eJ 

fl11(;)fl(;)~fleJ'U) 

- m1 bb u6'1 \l ~il1'1"1"1.l a \lb u '.i~'Wb fi~"il1 niJ "il..ijt11~'1J1 \l ( LL 'W1 (;)au 1"1111J~a'W fl'.i~ - L u ~ 

bb86'1fleJ[)'eJ~ bb6'1~ b6'1V1~V1tJfl) 

- tTn L~tJ'W~1lJ1'.im11l1~ nm'.iLL U6'1\l~m'l"'"l.leJ\lb U'.i~'Wll11 m 'W~i(;)U'.i~lihr'W 1~u1\l 

(bb'W1(;)eJ'IJ L 'li'W 1. u~lJ'I"'tJ1'U16'11"l'W~1Ji'-ru b6'1l1~l1tJfl/U1~VJeJ\lb ~eJ\l"il1fl-ruu'.i~Vl1'Wfl1l11'.i~ih~L~~ 
"" 

~~ Ji'1tJfl1'.ib~~1J'WlJ V1~eJ 1~"1.l11 2. m'.i~1\lileJJi'1m"ilmLeJ6'1fleJ[JeJ~ 1'Wh\l'l"'tJ1'U16'1) 

,!'Wu-a::bij'W (Evaluation) 

1) tJnb~tJ'Uvl1bb'U'U~fl~~b~lJb~lJ 

2) l"l'.iLU6'1 mL'U'U~fl~~ 1~tJ 1 ~tJ'm~tJ'W~11Jtl'W(;)'.i1"il 
" 

3) tJ'm~tJ'Wvl1bb'U'UVl~~eJ'Ul1~\lb~tJ'W b~£1\lb U'.i~'W b~eJVl~~eJ'UI"l11lJ~I"l11lJLi1 hL~eJ\lb U'.i~'W 
" 

7. ~mb6'1::bb'I-1~.:Jb'im.t~ 
'II 

7.1 ~eJfl1'ab'iEJ'U~ 
'II 

1) V1tJ\l~8b~tJ'U'.i1tJi"ll1bl"lii~'U~1'U i'W lJ. 4 - lJ. 6 
"' 

2) 1 'UI"l111J~ L~m 1 U'.i~'W 
" 

3) l"l~uimeJ "l"l'W1 'UbbeJmm"l.l1~~1'.ieJ1V11'.i, 

4) 1un"ilm'.ilJ L~a\l1u'.i~'W 
5) Lb'U'U~fl~~ b~eJ\lbU'.i~'W 
6) il1'1"1fl1V11'.i~1\l 1 L'li'W 1~~'\J 1~m1 ~lJEJl,J11~ ~lJEJl,J1i'W 'WlJ 1mM(;) '1-11!~16'1~ 

" 

7) 1~~eJUfl'.itUfl1'.iV1~6'1eJ\l: 1~"1.l11, ,J1b~1~, ,J1(;)16'1Vl11tl, ,J1iJ'UiiJ"Il, NaOH 
'' " 3 3 ~I ~ 

2.5 moVdm , CuS04 0.1 moVdm, bu'.i(;)'Ubfl~(;)'.i 

8) blJb~6'1bb'U'U~16'1eJ\leJ~(;)eJlJ (L~~'I"'6'11~~fl~~h LL6'1~ ~"IJ11, V16'1eJ~'I"'6'11~~fl) 
9) ~v power point b~eJ\lbU1~'W 

7.2 Lb Vl~~n1~L~~u; 
'II 

1) ~eJ\l~lJ~ h\lb~tJ'U 
' 
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m'J~bbUUVl\9\?feJ'tJtleJ'Ub~tJ'U bbUUVl\9\?fe:JUtle:J'UL~CJ'U - 'V!"'.:Jb~CJ1..1 ~1'Ubnru,H'e:W~~ 70 

- 'V!"'.:Jb~CJ'U b~e:J-!1 1 th~'U 
"il1'U1'U 1 o -if a 

m1~1un'<ilm';il.lbb(;l~ 

LLuutJnVf\91 

1. n1~ 

mJnLL'U'U 

3. fltln~rum~ 

Vl\9\~eJ.:j 

3 

2 

1 

0 

3 

2 

1 

0 

3 

2 

1 

0 

3 

2 

1 

0 

1ufi'<ilm';il.l 

LLuutJnVf\91 

';i~utfhnru'1Jm?f1';ibfl~ L"liu bbe:J(;lnmm~ 10 ml vtl.UV1n~1 
' ' " Vln~u~mJ 

' 

i~~bfl~e:J\Iije:Jbb(;l~~tJmruvh-ff b-ci'U 'V!(;le:J\9\VI\9\(;le:J.:J umnai m~Ue:Jn 
m.:J 'V!(;le:J\9\'V!CJ\91 Ltl'U~'U 1~fl';jtJ~1'Ub 'Ubb~(;l~~'U~e:J'U 
i~Ubu'V'l1~bfl~e:J.:Jije:Jbb~~e:JtJmruvi1-ff b-ci'U 'Vf(;le:J\9\VI\9\~e:J.:J Unbne:Ji 

' ' 
m~uanm.:J 'V!(;le:J\9\'V!CJ\91 Ltl'U~'U U1\1~1b'Ubb~(;l~~'U~e:J'U 
';i~Ubu'V'l1~bfl~e:J\Iije:J'V!~e:Je:JtJmruvi1-ff b-ci'U 'Vf(;le:J\9\Vl\9\(;le:J.:J umnai 

' ' 
m~uanm\1 'V!(;le:J\9\'V!CJ\91 LD'U~'U U1\1~1U1\I~'U~e:J'U 

bb?l\91\l';i1CJ(;l~baCJ\9\~"il1L'V'l1~ L"liu "il1'U1'U'V!CJ\91 b'1l~h mu ~l.l 1~ 
fl';j'I.J~1'U 1 'Ubbl'i(;l~~'U~e:J'U 

' .o::ll cio I 0 I II 

bb?f\91\li1CJ(;l~be:JCJ\9\VI'<il1b'V'l1~ b'1J'U '<il1'U1'U'V!CJ\91 b'1JCJ1 nd'U ~l.J 

1m~fl';j'I.J~1'U 1 'Ubb~(;l~~u~au 
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1. fl1';j 

tl~~fl1';j 

'VI~t'te:Jo:J 

2. nTnJ'IJVin 

~t't':i:::VI'"h:Jn1':i 

'VI~t'te:Jo:J 

~'Jife:Jtl':i:::Lij'IJ 

1. n1"JU1Lfi'\JEI 
., 

'!lel:Ut'tbbt't::: 
'IJ 

flcs'IJ~t'tm':i • 
'Yl~t'te:Jo:J 

3 

2 

1 

0 

3 

2 

1 

0 

fl ::: LL 'IJ 'IJ 

3 

2 

1 

0 
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'll~lliinT~'VI~t't€1-:J 1~ L U'U~'IJI1l tl'U 1-&'~'llmrum'J'VI~£;1 tl~ 1mlJ~ fl~ eN 

1 €1~1~ 

'll~u1i fl11'VI~(;1eJ~ 1~ L U'U~'U~eJ'IJ 1-&'~'ll mru fl11'Yl~£;1eJ~ 1mlJ~n~ eJ~ 
3 eJ~1~ 

i1 n1':it/'U Vi n ~ r;1 m 1'Yl ~(;1 a~ m u fl1 'll nu m1v11 m 1'Yl ~(;1 eJ~ a~ 1 ~ 
'IJ 

0 ..:::11 CV cf ..::lil I c::l I 0 

£UJ1b£UJeJ :Ufl11'U'U'Yln':i1CJ£;1:::LeJCJ~ L'l!'U 61 ~:::fleJ'U fl€l'U'Yl1fl11 

'Yl~(;leJ~ b 'll~CJ'U b Vi c.~unu~m~~~~vh fl11'Yl~£;1eJ~ 

i1 fl11tl'U'Vi fl~£;1 fl11'Yl~(;1eJ~fl1'U r11 'll tl'U fl11vl1fl11'Yl~(;1eJ~ 1 'U'U1~ 
'IJ 

~'U~eJ'U 1lJ61~1L61:UeJ ml:::i1fl11tl'UVin':i1CJ£;1:::LBCJ~ L'li'U ~ ~:::fleJ'U 
rleJ'U'Vllfl11'Yl~£;1 eJ~b 'lJ~CJ'U L ViCJ'U tl'U ~(;1VI~~vl1 fl11'Yl~£;1 eJ~ 
od Q.l cf Q.l 0 c:.:: "' :::; 

:U fl1 'J'U'IJ'Yl fl ~(;1 fl11'Yl~ £;1 eJ~VI£;1 ~"il 1 fl'Yl1 fl11'Yl ~ £;1 tl~ L611"il bb(;l'J'Yl ~VI:U~ 

i1m1ti'UVim1CJ£;1:::LBCJ~ L'li'U ~ ~:::neJ'U L'ULO-rn:::~'J'\J~£;1'VI~~v11fl11 

'Yl~(;leJ~ 

~ t., LntU'tln1"J Vlfi:::LL'IJ'IJ 

- Ulbi.'f'UB-QB:uft1u·n.Jm'J1'1 LLt:.J'lJJlii 'VI~BmTvJ 
'U 'U 'U 

- uufinim.m 1~-a'~b'l'U fl'J'Utl1'U 
'U 

- fl'liBi.'f'JtJ bbft:::eJ.iitJ"JlCJ~fti.'fB~A~a-:~ti'u~1 bL tJ"J~'U bbf!:::~1 bb U'JI'l1:U 
' IJ 

fl'JeJ'U fl'llJ b u B'VI1 t~ CJeJl'l B'I'VI"'flfl1 'J'VI~eJ'Yl (]'t!f~ 

- Ulbi.'f'lJBieJ:uft 1 'U"JUI'll'J1'1 LLt:.J'UJlii 'VI~BmTvJ 
'U 'U 'U 

- u'UViniB:uft 1 'U'JtJ1~i~L'l'U fl'Jun1'U 
'U 'U 

- fl-:~ieJi.'f'JtJ LLft:::B.iitJ"J1CJt:.Jfti.'fB~fl~B-:~nu~1 LL tJ"J~'W Lbft:::~1LLU'JI'l1:U , 
" .. 

fl'JeJ'UflftlJ b 'UeJ'VIl 

- ll1 bi.'f'WB-QB:uft 1 'U'JUI'll'Jl'l LLt:.J'UJlij 'VI~Bml~ 
'U 'U 'U 

- u'WYiniB~fl 1 'U~tJ1ml.imu 
- fl'liBi.'f~tJ'VI1B eJ.iiU'J1 CJ ~fti.'feJ~ fl~ B.:! ti'u-Q m.J ft bb~1l.imeJ'I.Jfl ft:U b ;1 B'VI1 

1l.ii1m"J1'1U'UYint:.Jft bLft::: 1l.ii.'f'JUt:.Jft fl1'J'Yl~t'IB.:J 
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.., ~ .., 
bbUUU'L!VIm.Ji'I'VIi'l:\lnTUfil'Y 

.. lid,._, .. 
U~Un11~VUJ~il:\l bu1~U 

b 1i'l1 3 'li'1Lll:\l um'ivu'IXeJ:\1 11. 4/...... f'13~aeJu U1:\la11U11qj"'1~ uuvr::1u 

1. b1i'I1LUn11aeJu 

D ~':i'l~Pl1llbb(:.JU 

'IJ~rVi m vh.J b ~ll 

··························································································································································· 
QIQ q II I ~ 

2. n1"f\l~n:um1lln11b 1VU1bb~i'l::n:um1ll 
'IJ 

II II 111 
2.1 ~1Ufl11ll3 fl11llb"ll1 Iii 

D IPl':i'lmliLL(:.J'U D 1~1Pl':i'lmllbb(:.J'U L'V'l':i1::: .................................................................................. .. 

2.2 ~1UVJn~::/m::U1Un11 

D IPl':i'lmliLL(:.J'U D 1~m\lml1Lb(:.J'U L'V'l':i1::: .................................................................................. .. 

2.3 ~1UflW511ll lii~V511ll 
' 

D ~Pl':i\lmllbb(:.J'U D 1~1Pl':i\lmllbb(:.J'U L'V'l':i1::: ...................................................................................• 

2.4 ~1Uall11tiU:::VI~n 

D IPl':i\lmliLL(:.J'U D 1~1Pl':i\lml1Lb(:.J'U L'V'l11::: ...................................................................................• 

D'WVim ~llb~ll 

3. m11il~eJ/bb VI~:\! L'ivuf 

D IPl':i\lmliLL(:.J'U D 1~1Pl':i\lmliLL(:.J'U L'V'l':i1::: ..................................................................................... . 

'IJ'WVim~liL~ll 

4. n111'~bbi'I:::U1::biiU~i'l 

D IPl':i\lmliLb(:.J'U D 1~1Pl':i'lml1Lb(:.J'U L'V'l':i1::: ..................................................................................... . 

D'WVim ~ll L~ll 

s. U'1JVI1/~'tla11fl 

1) .................................................................................................................................................... . 

2) ···················································································································································· 

6. bbU1V11-:Jbbm"ll 

1) ..................................................................................................................................................... . 

2) ···················································································································································· 



.• 

. . 

.. 

: 

d v 
(fl'l'IJ€1) .......................... fl~~6'!€l'U 

('U1'16'!11tl';l1ty'1!~ 'U'UVJ~1'U) 
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( 4 ) QJ II I C'il V 
fl'l'IJ€1 ...................................... VITVl'U1fl~lJ6'!1';1~fl1';1L';!~'U~ 

('U1'lfl'Ufl~';j" -r~'U5'U1fl1qj:VtJ) 

( d) vo e:J .,. fl'l'IJ€1 ............................... 1€l'l~€11'U'd~fl1';j" 1~1'1J1fl1';1 

('U1'16'!11JlVlm 'U1l.Jd'l~) 

( d) Vo 1 .,. fl'l'IJ€1 ............................... ~€11'U'd~fl1';1 ';!'IL';!~'U 

('U1~6'!6 :S'Ui~) 
' 
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• ct 

nqa.J'VI ........................ . 

: 
d ~ ~ 
oue~ - 'W11l~nfl .......................................................... OU'W ................... Lf!OU'VI .............. .. • 

"" ct Jl 
~1EJ1"111Lfll1l'W'W~1'W 1 31131 

~ 

.. . 
oti'W31twa.Jfim~nuVi 4 

.. 

: 



•' 

,. 

: 

•. 

1. fi~m':i~ "m~m~m 'U" 1 ~'!Jm~t:J'U~eJLfl':i.:j?f~1-:jm~B~m 'U'Yi't~~u 
m.lmru • 

" 
a) L~~'V'IG'n?l~f1 ~~1 ~"/Jll ~LL~.:j ~'IJ1bl'U 

b) Vl~el~ 
' "' 1 ~-um~t:J'Ul1~ Lfl':i.:j?f1'l.:j'1JeJ.:jm~eJdJ1 'U (V11~~u) 'V'I1B~Vf.:jueJneJ.:j~'lh~neJu"lJB\Im~B~m 'U 

n':i~m:in'U 1 m~m:in 'U 2 
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... <>'i 
'Uelf1':i~eJ~~ b'U ···················································· 

... "''i 
"1leJf1':i~eJ~~b'U ···················································· 

Q.J Q.J f' I 

?lqJ~n~rut:JeJ ................................ . 
Q.J Q.J t'l 

?lqJ~n~rut:JeJ ................................ . 

QJ d ~ I ., II 

a) 'V'I'Uu~Vl L "1leJ~~eJ bfl':i\l?l':il\1 ..................................................... . 

) 

') ~ Q.J .:::i I 

b m~eJ~b'U 2 "1l'U~ ':il~n'U b':it:Jml ......................................................... . 
" ' 

c) m~m:i)L 'UoU~~WJ1 .............................................................................. . 
<V Q.J If I 

d) ?fqJ~n~rut:JeJ ........................................................................................ . 



.. 
. · 

: 
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d -1 d -1 d -1 
'1le:Jm~e:J~1l 'U ............................ '1le:Jm~e:J~1l 'U ............................. '1Je:Jm~e:J~1l '~.~ ........................... . 

Q.J Q.J 6' I Q.J QJ f' I Q.l Q.l f' I 

?fqJG'lf1~t\JCJe:J .............................. ?fqj6'lf1~t\JCJ€J ............................... ?fqj6'lf1~t\JCJ€J ........................... . 

QJ Q ..dil I 1 II 

a) V'l'U5~'VIb'1le:J1ll'le:J fl'j~?f'j1~ .................................................................... . 

1 .:::., Q.J ..:;:,1 I 

b) m~e:J~ 'U 3 '1l'U~ 'j'J1Jf1'U b'jCJf1l1 ......................................................... . 
" ' ·1 QQdj I 

c) f1'j~e:J~1l 'U'U1l'1le:J'J1 .............................................................................. . 

d) i1qJ~n~ru~e:J ......................................................................................... . 

1~'1Jm~CJ'UG'le:J~?t~uihbbvttl~1 'Uf11'j~Pie:J 1fl'j~?f-r1~ m~e:J~m 'U 3 "'lu~ (b~e:Jvt11fl'j~?f-r1~~btl'W1 u1~111n 
col 
'VI?!~) 

' 



.. 

' . 

: 

" "" 

2. n'\lm1:w "1u~~\Jel~m~, 1 ~11m~CJ\J~11'd'\JV!1en'V!11~V'j\J 1 th~u~i1fl~1fl\Jvl'drl'U~~ 
1 "1511~ LL~~1~LL~nL'IJ~tJ'Uoffm;J~tl\J bvleJ'Url'U~'U 1 

L 'Ufl'V!:W 
'U 

~ "" \.1.6'1. L~fl~ bb6'1\J6'f'dtJ 
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..................................................................... 

3. n'\lm1:w "to~1~'11111 u~~'IJ" 1~11m~v'U~11'd'\JV!1L 'IJ1~'U'\l1f16'111vi''deJ~1-:J~n1V!'U~ 1 ~ 
'! ~ 'IJ -a~~~ Pi 

1) L YlB~mn1Tif111\9111'\l6'f€JtJV!1 m~e:J:::i1lw 1 'Uell'V!11 

uvn.h 

1'\.J-a~\J ~€l 6'111"1111:wL~n~'IJ1:::b.fl'Vl6'111B'UV{~~~'lh~n€ltJ~btJu1\91 C, H, 0, N bU'U€J.:J~'IJ1:::fl€JU 
' ' 

~1At1J'Uflfl'\J1fltYtJE!.:Ji1u1~~\J 1 b"li'U S, P, Fe, Zn ~.:Jd~'U€J~tltJ"ll'W~"1lfl.:JL'IJ1~'U 1'1J1~'U LU'U6'111 

V'j'J flyj€J~h~fli th::: flfl\J ~d CJ m~fl~m 'UiiJ1'U'd'U~1fl:W1 CJ 

fl11 'Vl ~ 6'1 €J \J hh ~ 'U 11 CJ :W 'Vl ~ 6'1 €J \J ~ 1 CJ 6'1 11 ~::: ~ 1 tJ 1 \J tJ L ~ \91 ( CuSOq/NaOH) 1 ~ tJ Cu 
2
+ 

'U 

1 'U6'111~ :::~1 CJ '\1::: 6'11~TH1 bfl~6'111'1J1::: fl€J\J b ;a.:J.ffeJ'U~lJ'd.:J 1~ ~.:Jfld1:W b off:w~~ Ln~-ff'UtY'U 6'11:W11t1 U eJ fl 

u~:w1ru"1J€J.:J 1 u1~'U ~1~L .rr:w:w1n bL6'f~.:Jl16'111tY'Uffi u1~'UmmLI'i~1~L-ff:wueJtJ m th~'UUeJCJ 



.-
.· 

: 

:· 

"" ~1'Hfli3J 

1) c;'l'l~l'i',:rEJ~'l\1 A, B, C bb~~ D 
3 

2) c;'l'l~~~mCJ NaOH 2.5 moVdm 
3 

3) c;'l'l~~~mCJ CuS04 0.1 moVdm 

~umru 

1) ~~~~~~~~\l~~~~n~'l\1 

2) ~"'~~~CJ~ 
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d ~ ~ 
"!!e:l - 'IJ1:1J~~~ ............................................................. "!!'IJ ..................... b~"tt'Vl ............... . 

LLUU1Jn\1~ L~e:J{jlth~'IJ 

-a1a1"!11Lflii~'IJ;j1'1J 1 31131 ~'IJ~t>a:JJiilm~ntl~ 4 11{1L~EJ'IJ~tJI~i'fiLnA ... 

- b'WU1'Vlii-d'tJi~ml'U~1tJn1~eJ~i11'Wffi:IJL~~~························································· 
1 ~.% d 11 ...... · ~ ... l;' m - L'WU 'Vl~'UL:IJeJ B ~i~61l?feJtJ1-:J?f:IJ\jiu.!'<il~bn~'t.nn :IJL~~~ .................................. . 

- '<\!-:! i~'U vh LL Vl'tl-:J"UeJ -:J~'U!5~ L 'WtJ1 'V1~1~ tJ n111-:J n~:IJ~ eJ :IJ'aeJ't.JV\'1 bb Vl'tl-:J~ L fi ~~'U5 ~ , 

PRIMARY 
STRUCTURE 

SECONDARY 
STRUCTURE 

TERTIARY 
STRUCTURE 

Polypeptide 
cham 

Polypeptide 
chain 

QUATERNARY 
STRUCTURE 
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·································································································································································· 

·································································································································································· 

·································································································································································· 
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t1'119le:J-:Jn11'Vl~?le:J'IJ€l1VI11i.J1~bfi'Vll 'IJ':i~'U ~~19le:J-:J'Vl~?le:J'IJ 1~CJ1-if ................................................... L~CJ 

.;{ """ 1" 6'1116'1~6'11CJ'Ub~';jCJlJ ~~1fl .................................. + ................................ .. 

4. ti1'li'nL~fi'Uem1'Uiilm'Um~w~V>~'IJLvieruu1'Ufl'LI'VI~.:J~fi~7il::~1~1ma1~am~~~nl1a1 
"II 

,;' 1 1"111 :U!il ::e:J 1 ~ lil"llfi W ,;,j n L~fi'U"'il ::ii1finT~"!h fl L 'VI~ eJ 1 'LI m~tl ~:UV'l fi1'1J 1 ~ L vj ei'LIU1'LI ' ~ 
"' J' "' • 'I L 'LI L 'IJeJ.:JVI'LieJCJ1-:J L ~ 

************************************************************** 
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v ~ 
4 ~ d 
'!lei - 'U1:1J~fl~ ............................................................. '!1'1..! ..................... L~"U'VI .............. .. • 

LUfl11:1J~ b~el~ 1tl-a~'U 
'U 

-a1a1'!11bflij~'L.!~i1'u 1 31131 .U'L.!l!tw:~.~flm~ntl~ 4 ... 

hh ~'U (prate ins) b U'U 6'11~~11:1.1 b~ fl~ (biom olecu les) tJ ~::: Lfl'V16'f1~~'U'Vl~~ L '8-:JieJ'U 

~tJ~:::ne~uvi'1tJ Li11?1 C, H, 0, N bU'L.!v-:Jf'itJ~:::ne~u611~nlu1-:Jfl~-:!eJ1"ili1 S LL~::: P eJ~vl1tJ'UeJfl"il1fl,f'U 
' ·~ 'U 

f!-:Jij511?l~'U ., b'li'U Cu, Fe, Zn LL~~u1JvtJ:IJ1fl ~-:!.Q ~'UeJVtl'U"ll'U~"lleJ-:! 1 tJ~~'U~-:! 1 tJ~~'ULVI~1.Q'ij 
' I 'II 

VIm tJ"llil~ bb~:::ijVI1J'1~'V11-:!~1.fl1~ bb\?1 fl~1-:J tl'U eJeJ n1 tJ 

tJ-a:: 1a'!IU"!leJ~ 1 tl-a~'L.! 
1. '1i1 tJ b6'f~116'f~1-:Jfl1~b"il~'ljb~'U 11?1"1JeJ-:!~1-:lfl1tJ'1i1tJedeJ11LL'I!116'f1'U~aflVI~eJfl1tJ 1 'U~1-:lfl1tJ 
2. '1i1tJ 1 ~~~-:J-:J1'ULbn~1-:JmtJ 1 'Umru~1-:Jfl1tJ"ll1~~~-:l-:J1'U 

3. '1i1tJ6'f~1-:JJ1tlvtJ ~eJTI11'U Lb~:::J1'U11 ~1111tJ~-:JflTH6'f~116'f~1-:!fl:Wfi'11n'Uvi'"w 
'U ' 

4. '1i1tJ-rn~16'f111?J~"lleJ-:JJ11?11~ 1 'UL~eJ~ Ldm~e~ LL~:::b'll~~~1-:J 1 1'U~1-:Jfl1tJ ~1111 tJ~-:Jfl1111LU'U 
' ' "' fl~~~1-:!"1JeJ-:!~1-:lfl1tJ~1tJ 

s. '1i1tJm:::~'Ufl1~(:.J~I?ln~ 1fl6'f "il1n,!'Un~ 1fl6'f"il:::b~'U'V11-:J1tJ~~u LL~:::vh1 ~~1-:Jfl1tJ"llmL ~1~an 
" \1 cu " 

~11 ri eJ'U"il :::G'f,:j~'Y (lJ1ru 1 tJ fl,:j6'f11eJ,:j11VI~~-rutJ~:::'V11'U mVI1~ 1vi'LL~1 
n-a~en:in'U (Amino acid) 

m~e~::::n1 'ULU'Um~fl11ue~n6/i~n~nVI~e~::::n1 'U ( -NH2) ~~1LLVf1l,:jLLeJ~vh (a) L~tJnane~tl1,:jVf~.:~ 
11m~LLeJ~~1e~::::U1 'U m~e~::::nb 'ULU'UV11l1tJ~L~n~6'f~"llm 1 tJ~~'U ffifl~.:J6'f~1.:~vi'11 tJ~.:~d 

' 

d 
'V1111: http://www.promma.ac.th/main/chemistrylboonrawd site/amino acid.htm 

n-a~m::in'U'!Iil~1~lil1LU'U(Non essential amino acid) 1vi'LLnm~e~::::n1'U~~1,:jfl1tJ6'f1111~t1 
6'1~1.:~ LeJ-:J 1~ hl"i\'1 L U'U~m 1~"il1 nm~-rutJ~:::'V11'UeJ1VI1~ 
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m~m:in'LI"l1il~~1bU'L! (Essential amino acid) 1~tJ~11ULL~1 m~HJ~in'Ui.'t1lJTH1"'-:!LfOl';i1~~ 
1~~ t~~-:~~:UiiJ11:W-hvhivt~eJ"'IJ11 €1~1-:~1 ';in\Jl1lJ1 'U"'IJ11•B\JG1-:!'tn~'IJ1~btWI "ll1~1"111:UG11:U11~ 1 'Ufll'j 

'IJ 

~~bf0l';i1~~m~mdi1 'U'U1~~1~~1-:Ifl1tJ~1b tl'U~e:l-:ith 1 'IJ1 m 'Ufl1';i61~1-:IL U';i~'U~-:~t!'U"'\Jll~'U~-:1 L'\ll~1t!'U 
~-:~~eJ-:~h1~u m~m~m 'UL vt~1tY'U'vn-:~611';i€11vt1';i ~1vt~'UlJ'4'\;cil t~fm!l vtqj~f"l11:U~eJ-:~m';im~eJ~lJ1 'U 

~~1 b U'U~~1-:~ m t1 ~eNfll';i bb1J11:1-li.'t1:U1';i~i.'t~1~ beN 1~~eJ.::JeJ1~tl f11';j-rtJu1~VI1'UeJ1Vl11L <U'11 tJ 

Gly Ala va1 leu 0 118 r 
0 II 1-f:H-CH-!LOK 0 fi II HaH~-c-OH 

II HtN-CH-C-OH I 
I ~ CH-Cl-1, 

lftN-CH-C-OH ~-r-e-al L-~ I I Cti-~ r H ~ I I 
Cti:t CHt CH~ 

Met ~ 
0 

Pro 0 
Gtu ~ Pile _]_ 0 hp [] 

oyt- - ty;-r Ott II ty~-CH-c-OH tyl-r- -ou 
C-OH I i' 

Q~ 

0 F, 6 i r c--o 
f I 
<:><, OH Ott 

Ser Tbr 0 Cys 0 Tyr 1 Asn 
0 

" 
II II II 

~ 
..... -CH-<:-OH 

~-CH-C-OH "¥l-CH-C-OH H:N-OH-0-0H t I I I 
(:til CH-OH CH· 

I I I 1 c=o 
OH el-f,; SJ-1 I 

.:.. ~ 

0 0 Lp-F- ~-r His fl Gin II Trp I 
H,N~ HaN-<:H-c-ctt 

I k H,H-ro" 
r 

Co 
<:><, 

6 r I r ""' I ... 
c=o r I 
I <-... 
..... .... L 

~1~\JtleJ.:Jfl~~eJ~ill'Lil'U polypeptides bb~~hh;i'LI (Amino acid Sequence of 

Polypeptides and Proteins) 'V'leJ~h:ueJ{~tJ'j~fleJtJ1tJ~-mm~m~m'U 2, 3, (4 - 10) vt~eJlJ1flfl'Jl 

10 vt'lldti~'U1Ub';i1~~L~tlfl'.h dipeptide, tripeptide, oligomer Vl~eJ polypeptide ~.::J~fl~111tJ 
bb~'J~'J'U 1 t]';i~'U~~'lh~fleJ'U1 tJ~1tl polypeptide 1 1:ub~~~'Vl~eJ:U1flfl':ht!'U polypeptide bU'U1 'V'l~ 
LlJeJ1L~'Um-:~ (linear polymer) 1~ti~tlmtJ~1'U'Vl~.::J"lleJ.::J polypeptide b'\11~1-d'~~btl'U amino acid 
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residue ~iJV1~-NH 3+ bVI~e:m8?i·;J'I.JD611EJBn;JTwVI~~'il~ii amino acid residue ~iJVI~-COO-
~ ~ ~ 

~ v ' 

b VI~ e:re:J8Vi'~~B~VI~ih ';i1'il~ b~EJ n-;h N-term inal 1.1.(;1 ~ C -terminal m11cl'1~'\J 1. Viafl'J11J~~m n 
~ ~ 

1~~vfl1'lJb'j1~::;b~~'Wbfl'S-:J61'h:J-ua-:J polypeptide bb61::;b'lJ'j~'Wb~tJ1~?iltJ N-terminal amino acid 

a8'V11-:Jsg1tJna?i1'W c -terminal amino acid a8vn.:J"U11na 
~ ~ 

Amino acid (f) Amino acid (2) 

Water 

Dipeptide 

~111: http://chemistry.tutorvista.com/organic-chemistry/functional-groups.html 

LEVELS OF PROTEIN STRUCTURE 
Primary Structure 

cl'11ilun1';ib~EJ-!Ifl';i~a~m 'W1 'U 1 LJ1~'U~~11 ~..u'U 1f'l1-!1~~1~ 

LJ~w1ii -u a-!11 LJ 1~'W'W an 'ill nd1sd~a ~h ~tJ1 'Vlila 1'il 'il ~aJ'J'W ... ~ 

1.n~ EJ1 nm'ilii1'lJ~1-!!a 81-!!11n1;J 1. "li'W 1. .U'Wb~'W\911-:JVI~atl~-:Ja 
~ 

~.:Jd111J~.:J11J br;'l nr;'l 1.1.~1 B1'ilihtJ~1-:J~11Jii&ia 81-:J1~a 81-:JVI~-!1 ' ~ 

fl1;] b~EJ n111fl1-!1~~1-!l\91 &\ W1inm-:J~~1-!I \91&\ EJ.niif'l'J'U fll.J 1~ tJ 
~ ~ ' 

'W'WLi~1®"1~1b'il'WU1-!!'W'WLi~1~~(;11~ilu1-!! b~av~?i1'W~1-!! 1 
"1JB.:J1-d'V'm~b~tJ1 Vll1it ~B~tl'U~ 

~ 

..i 
'VllJ1: http://academic.brooklyn.cuny 

1fl-a~~~1~'lle.J~ 1 'lh~'L! (Protein Structure) 

b ~ eJ -!I 'ill f) 1 LJ 1 ~'L! b {] 'U 1Wr;'J ~ r;'J"IJ'U 1 ~ 1 VI qj b~ m LJ~ tJ 'U b Vi tJ'\J n'U 111 br;'l ~(;1 B'U'Vl ~ ~~'U I 'IT flbfliJ 'il::; 

n~11~'l1m'l6'1~1\l"VB\lb tJ1~'W1 'W 4 d~~ufia 

1. 1f'l1\l~~1\lD~l.J.nii (primary structure) -va-!11 U';i~'Wb.U'W1fl1\l~~1\l~i..U'W';i~\iluv1''W~1'W~~~ 
~ ~ ~ ~ 

'IJa\!1 tJ';i~'Wbn~'il1n'W'WLi~ 1®"1mL'il'W Vl~a 'W'Wli~ 1~~(;11 ~il';i~WJ1-:J 111br;'Jfl(;'l 
' 

2. 1fl';i\l~~1\l'Vl~rmii (secondary structure) b .U'W 1fl1\l~~1\l~b~l.JiJbb'\J'\J bbt:.J'W 1 'Wf111bn~'W'W5~ ' ~ 

1®"1~';ib'il'W~mVI~EJ1';i~VIrJ1~11JI.r;'Jflr;'J iJ 2 l.b'U'U fia 
' 
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- LL'U'Ubfl~~.rmm=wh (alpha-helix) - LL'U'ULL~'UL'U~1~Yl (beta-sheet) 

3. br11~61i1~~&iCJ.niJ (tertiary structure) iil~'Vl111CJ5~ 15m1~1th~'U~~b11L~fl~111'1J~~11'W " . 
TU~1~ 1~CJ1111bU'U 3 iJ&ifl11'1J~~dd~:::bn~~PJ'UVl'U (superimposed) 'U'U'1J~'1JPJ~ a-halixes 
'U 

4. 1r~1\161~1\l'l~·wii bU'U 1r~1\161~1\l~iu~a'U:mn~'W1 un ... h 1r~1\161~1\ILLuu~&ic.~niimn Ln~'l1fl . " " 
fl111111~1'1Ja\I'Vl'I.Jd CJ ~a CJ'llil ~ L~ c.11 tl'U'Vl~PJ~1\1'1lil~ tl'U'1Ja~ 1m \161i1~ ~ &1 c.~.n:W 1~c.~ii LL 1 ~ Ej~ L 'V!tiCJ1 

'U 

L'VliiPJ'Utl'U 1 'U 1r~1\161~1\IYJ&iCJ.niJ LL~:::~&i~mii ~n~ru::: 1r~1~61i1'11 'VllJ ~'UPJ~ nu 1r~1~61~1~~&1 c.~.n:W6ii\IL U'U 
q \1 \1 \1 \1 

wt.h c.~~ a c.~ 1~ c.~ m 'lii m11111 ~1 n'UL tJ 'Ufi' PJ'U n ~11 L 'li'W ~111 1 n~u 'U 'Vl~m tl'Ul! ~r~Gl'1 c.~ L~'W 1c.~ L 'li'W 

APJ~mL'l'U 

flT:i'Vl~~eJ'Ubtl<;i~'Lib~CJ1oU6111~:::mCJ CuS041'U NaOH L~CJfll1 biuret test 6/i\l'l~1~~J1 
L~'UtJ'UlJ1~6/i\l L tl'L1~'1lel\16'111th~ nau L ~\l~a'U'1JeJ\I'Vlm LL~\1 nu6111~ii~'Wu~ L wtJ1 Yll'i~\1 LL~ 2 ~'Uu~~'U 
1 tJ15m1ffi oUYl ~61PJ'U LO'W1 :::6111~ii~'Wu~ L wtJ1 'Vl~1 'U 111 L~ n~ L vh,!'LI 

' 

.n1~tl!)ffim 1 u~ L ~~ 

~111: ~~bb'IJ~\I'l1fl http://www.piercenet.com/media/PDetectBiuretF6.gif 

1. r11111~a'U iie-m 1 Vf6111U~'1JPJ~ h.J1~'Ub tJ~ CJ'U LL tJ~\11 tJ1~ L 'li'LI hl'1l11~'\J~~mmJ11~ LL~ti'1~11 
hl'1l111~61n~~111~:::mc.~J1 m1~111'1l1'WJ1~aru'Vl.niJ 100 ° c ~:::vh1mtJ1~'U1'W1'liLL~\1~1 

' . " 
2. 6'111~~~1CJfl1~bb~~6'111~~~1CJb'U61 vh1mtJ1~'U~fl~~fl€l'LI L'li'U b&i116'111~~~1CJm~ 

LLa61l&in 'Vl~PJ6111~~mc.~ NaOH ~\11 'W'U11'Vl~eJ 1'li'1l11~'\J ~~Ln~fl11~'\J~1LU'LiflPJ'ULL~~~n~:::nPJ'U 

3. bbPJ~flPJ~P)r;i vh 1m 'IJ1~'Ubb t.l~\161.fl1'W 1~b 'li'Ub~CJ1tl'Litl'Ufl1~b 'U61 

4. ~Tvh~:::mCJB'UYl~V L'li'W bLPJm~'U ii~~v'h 1 mr~1~61i1~'1JPJ\Ib 'IJ'a~'Ub'IJ~CJ'ULL'IJ~~1~ 
5. 1~'Vl~'Vlilfl b 'li'W 6'111'\.J'a:::flPJ'U'llPJ~~:::A-1 Lbri~LiiCJ11 'IJ'aPJYl vh 1 'Vlb 'IJ1~'U(;lfl(;l~fla'W 
6. -r~~~1\l 1 ii~~L'li'UL~mnur~1111ia'W 
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l 'a.:JL'iV'lJ~~'iMLnfl el11JlVL3jel.:J ~.:J'VI1~A'i~~Ln'l'!t 

bttltJVI~~eltJ1~~~a11qVI~VI1-:Jn1'ab'if.J'lJ b~el-3 fl1'a;J1L11b~fl~ 
f11~bblil~ oVeJ~eJ'lJbU'Ubb'U'U'lh'llCJ 4 ~'Jb~eJn ~1'U1'U 20 oVeJFl~bb'U'Ub~~ 40 Fl~bb'U'U nm 60 'U1Vl 

- 1'1X'Ilm'iCJ'WVhbfl~eJ\IVI~1CJ X Vlil1~1b~eJn n, "1!, F1 Vl~eJ .:J (1 Fl~bb'U'U) 

81 

- b;CJ'UeJ~'U1CJrlll'leJ'U (1 Fl~bb'U'U) bb~~vt1bfl~eJ.:JVI~1CJ ../ Vlil11'11b~eJn ~'Uh/hJ~'Uh 
~1;J1'fl 1 3.2 11. 4 - 6n 
'Vlfl~ eJ.:J bb~ ~eJ~u1 CJeJ.:J l"ith~ n eJ'U'\.J';i~ LCJ"111 bb~~tJ~n~CJ1'U1-:J"11ilfl"1leJ.:Jmft u 1mfl';il'l 

1. mft u 1mfl';ll'loVeJ bfl~eJ 1 tldb U'U ~eJ'UeJ bb6(lflfl11 ';1~ bflbb6(lf11"111 ';l~bb~~'WeJ~ bb6(ll"lr111 ';1~1'11~~1~'U 
n. Yl-rnt'Vl~ ~eJ~t'Vl~ mbb(;'ln1'Vl~ "1!. n~tr1~ 6(!Lr1~ bbu.:J 

" " 
fl. ~eJ(;'lL'Vl~ sgtfl~ 1n(;1Lflb"il'U .:J. b6(l~~t~~ bb(;'ll"lL'Vl~ Yl-rnt'Vl~ 

b'W';i1~ ...................................................................................................................................................... . 

D ~'Uh 
2. Lfl';i.:]~~1-:Jdbu'UJ1m(;'l"IJ-afltfl 

n. ~eJ~ t 'Vl~Jlflbb6(ll"lf11 h~ 

Fl. b6(l(;'l(;jt~~;-weJ~bb6(lrlr11h~ 
" 

H H 
n~ 11"1~/l.leJ'Umb6(lflf11 1 ';1~ 

.:J. bbl.J'UL'U~Jlflbb6(lrlr11h~ 

b'W';i1~ ...................................................................................................................................................... . 

" 
3. 1'11-;i1-:Jbb~fi.:Jt:.J(;'ln1';l'Vlfl~eJ'U A, B bb~~ C ii~.:Jij 

~1';1 b'Ub'W~mf 1el1v~'U 

~1-;i(;'l~GnCJ~hlh " A ~1-;i(;'l~mCJ~hhm~ bbfi.:J 
" " B ""' 0 6'f1';l~~mCJ~'I11m~ bbfi.:J l'l~neJ'U~'W1mmbfi.:J 

" v 

c .c::::lld 1 ..::::.1 .<:::::ilo ~ t1 .. 0 .. 

~1';1(;1 ~m CJ~b "1l m~'W l.ll'l~ neJ'W~'U11'11mbfl-:t b~ n'WeJ CJ ~1';l~~mCJ~'U1b-:t'U 

A, B bb(;'l~ C ~eJ ~1-;ibfl 

n. A: t~n B: n(;'l Lfl~ C: 1"1i"1l11 
" 

"1!. A: boU"1!11 B: oU11lleJ~~ C: t~n 

-:~. A: b'UCJ B: "1l'Ul.JU-:t C: 'Ull 
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b'V'l'j1~ ...................................................................................................................................................... . 

································································································································································· 

4. 1 'U fl1'j'Yi'11fn-:J·nw1V1CJ11"116119r5"1lv·rw m1CJ'Wn~l.!Vf'tl-:J 1~thJI'l(l~h.J~1 nu'j'jl.J'lf1&il.l1 H1 'Ufl1'j • • 
v'h1fl'j·N1'U 1~mhJI'l(l~h.J x hhuYni1u~611'1 sS,~'V'lu11bn~611'j~611lJ1'j(l"li'w1-H'&i~1~ bb"~611l.J1'j(l 

• 
'l11l.l1 b U'U~'J'We.J61l.l"llB~~1iJ'U b u'WGB'Ub ~Be.J~\91 b U'Ubbn611 'l!ml~ 611'j X b U'Ul\91(1~'\..J'lf'W~ 1~ b 'VIl.l1~61l.l~61~ • • 

IV 

n. Bm.J 

fl. m~~B~'IJ 
'IJ 

"ll. illb~EJ'J 

~. b'IJ~Bfltl~ • 
b y.j'j1~ ...................................................................................................................................................... . 

································································································································································· 

IV 1 "> 1 IV IV .J 
'lJB ~B5'\J1tJfl11Vl~"B~ ~(lfli?JB~Vl61~ 

'IJ • 

fl. 1l-l 1 'Ubb~flmbt?i~'Yi'11Vll~~?J~ml'W~bb~~a\i ~B fl" 1fl61 bvh~'W 
... 'IJ 

"ll. ~?J~ml'W~bb~~a\i ~eJ cuo ~bn~~'U~1fl6111"~"1m'Ub'U~fl~vvfl681~~~1m" ... 
fl. 1~ 1 'Ubb~flfl11 ';i~bb"~ 1~bb~nfl11 'j~611l.J11(lvh 1-H"bn~l?l~flel'W~bb~~a\i1~~~'VI~~ ... 
~- 1~bb~flfl1 b~611l-l11mh 1-H'bn~\Pl~flv'U~bb~~a\i 1~~~'VIl-l~ tJm 1'W'Il 1fl161 

... 'IJ 

b y.j'j1~ ...................................................................................................................................................... . 

., 
fl. fl~'JEJQ1'\J - 'l118~"l.J "ll. 61~~e.J" 1~ - 'Ul.lb'IJ~CJ'J 
fl. irw:J~~u~ - ~1e.J" 1~ ~. 'll'UUU~Y11b'WCJ - 'Wl-ltYlb'VI~m 

b'\"111~ ...................................................................................................................................................... . 
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q,r ~IV 
lil1"lf11il 1 3.2 3.1. 4 - 6/8 

Vl~6'lmbb6'l~BihJ1cJ'e:J.:Jfl'tJ1~mru LJ1~ bCJ'1JtJ bb"~LJ5il~CJ1 u1.:~'1JiJ~ '1JB.:J 1"ll~1.Jbb"~'h~'-t.J 

7. bfl1.:J?f'h:J~fllVI'U~1~ ~B ~11U~~L.flVl1~ 
H H 0 

H H I I .// 
H H I I C-C-C 

H H I I 0 C-C-C~ I ' 
I I ....:; C - C - C 7 I I H OH 

H-C-C-C 7 I I H H 
I I I H H 
H H H 

n. Triglycerol "l.l. Polysaccharide 

fl. Polysatured fatty acid .:J. Polyunsatured fatty acid 

b'W~l~ ...................................................................................................................................................... . 

8. "il1f1f11~Vl~~BUtl1iJ'U 4 '1JiJ~ 1'U'tJ~:W1rubVhn'U bb6'l~tl1iJ'Ubb~"~'1JiJ~1~L&i:W~11UeJ.:Jtl'Uf111bVI~'U 
~'Ub~CJ~.:J~Arl'Umml"! 1~~"f111Vl~"B.:J~.:Jd 

" Q <Ol ... 

m '5Vllil~e:Ju ~h a ~1 'a~::~1a 1e~ le~~h.1 ( 1il1'LI1'L!VIEJ Iii) "" 0 "' "lf'L! lil"lfe:J.:I'L!1 :W'L! ~~ n1'5Vllil~eJUf1~'Lib VI:W'L!VI'LI 

A + 13 

B ++ 22 

c ++++ 34 

D +++ 30 
iJ' il' 11 ~ I 

I\J1f)'1JeJ:W6'1'1J1.:J\?l'U "il.:J'W"il11f1!111 
\1 

1) m1u~l.nml1iJ'U'1JiJ~ 1~~vh 1 ~iTIBm?f1 '1Jir'UB~f?i''U 1 'Ub~'Ub~B~?f~ 
' \1 

2) tl1iJ'U'1JiJ~ 1~vi'totl'LJ~~f1eJUe:l1VI1~ bb~1U"eJ~JlCJ 1 'Uf11~U~b.flfl 
n. 1'1JiJ'UeJ~f?i''U1'Ub~'Ub~eJ~ ~B A 'tJ"B~JlCJ~eJf11~U~b.flfl ~B B 

' 
'1J. 1'1JiJ'UeJ~\9l'U1'UL~'UL~eJ~ ~eJ A 'tJ"eJ~JlCJ~eJf11~U~b.flfl ~el C 

' 

b'l"f:i1~ ...................................................................................................................................................... . 
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9. -iJe:JlJ(;l 1-w.nl'V'l'V!lJlCJ~~e:J::: b 
" 

n. 1lJb61J(;l~ 

"U. 1'U(;le:J'U 

fl. m~e:J:::iJ1 t1 

~. 'V'le:J~bb~nfllhil 
b'V'l1l::: ..................................................................................................................................................... .. 

1 o. 'V!'U'I.nihll~'WlJ::: ne:Jn~b 'V!~e:J 1-iJ'OJ:::tJ1lJ11 i1.h::: 1CJ"ll'W1~CJt:-J~~ b U'Wt:-J~~.tlru.vi"lltl~ 1 'V!lJb ~b U'W 
" 

t:-J~~.tlru.vivhmllJ?t:::m~ 'V!~'OJ::: 1 i?t11 1~b~lJ(;j~ 1 u~~'OJ:::b'V!lJl:::?tlJbb(;l:::'tJljn~CJl~bn~~'Ub~CJn1le:J::: 11 

n. i~1iJt1 a/uljn~CJe:Je:Jn~lb~i'W "U. e:Je:Jn6Bb'OJ'W/uljn~CJlm1bt:-Jl1 V!:W' 

fl. 161lm1-w;uljn~m?tueJ'Wtl~bfli'U ~. ~'Jtll'V!eJlJ/uljn~mbeJ?tb'VleJ~~bfli'W 
b'V'l1l::: ..................................................................................................................................................... .. 

Q,l .N Q,/ 

911"111~ 1 3.2 11. 4 - 6/9 

'Vl~(;leJ~ bb(;l:::eJ5'UlCJeJ~ri'u1:::nmJ u1::: 1CJ"llu bb(;J:::'tJljn~m'Ul~"ll'U~"Um 1 u19it1 m'l:::m~'W'lfl~~n 

11. 1u bb 'U'U "bb~'U'V'l~'Vlti\ill" "UeJ~?tlCJ'V'leJ~h uu1 'Vlil ~~eJCJ '1 'W 1fl1~?t~l~1:::~'\J 1~"1leJ~ 1 u19it1 
" " 

J3 - Pleated sheet 

b'V'l1l::: ...................................................................................................................................................... . 

n. "U. 

fl. 9 \l. 
H~OH 



!Strt~ftt D !Strt~ D 

....................................................................................................................................................... :::L~M.1 

17 

17 

£ 

T 

Ln. 
0 

- "'-

9 ~ 

~ 17 

17 £ 

£ z 
rl.l[!::Bt.M .. U ~L1.l(l.M.1::gn.~ 

¢HO tHN 
I 

HN=O 

HOOO H~ 
tHo zHb t(tHb l 

HOOO-Hb-HN-O-Hb-HN-O-ZHO-HN-O-Hb-HN-0-zHO-HN 

8 8 8 8 

·~:-

'l.l 

'fl. 

·u 

UBI:m.~ "' ,. 

t}fl.t G~t-Lk~t-f-l.lll!l1rt~f-fl.1 ST 
"' ' 

~Strt.ttftt D ~St rt_tt D 

....................................................................................................................................................... :::Lf.M. 1 

fl. t ~Liti.~U~:::~l,bf-1 G~ 1~ 1, L,\A~G{gGU ~G11 ·~:-
"' 

M.LU'~t-~fl. 11f.LU~~,~ 1. L,\Art~f-fl.1 11,VL8~~~fi.L,\A~G{gGU ~G1, 'l,b 

le!LULGM.1Jb t~~1mr,1-, ~L~U ~111. 1:::~l,b~ 1 G~, ll.,VL~~~~fi.L,\A~G{gGU ~G1, . fl. 
"' 

~LG:::~ t-~,11:-~1:-J:bltl.l~ rt~HbLll,b~~1~ 1,L,\A~G{gGU~G11 ·u 

~ t-L~l,bf-1 G~1L[&f.LUM.1, ~lp.G~1G~t-L~fl."l, .. ~G{gGU~G,m~1L!\t-~Lf. 1 ~1.~111. 1:::Lf.M. 1 'ill 

~tn~rtt D ~trt_tt D 
································································································································································· 
....................................................................................................................................................... :::Lf.M. 1 

~ ULiblbL~L!\Ib~~ 1, 'I:- ~1. rl.~L!\Ib~~ 1. 'l,b 
~ I ~ I 

lb~~~L!\Ib~~ 1, 'fl. 
" ' 

lbrl.lb~ltl., . u 
F" l. 

~ tt-L~GL!'\~ll,brt~~ 1UJ:b lb~~~L!\rtLL1.:::~f1.11k~LU 
" . ~ 

UL!St-G~ 1 t-~ 1m~t-L~Gt-G»~l(l.f.LULG~~rtG~ m_v~ 1. rt~t-G~ mLil.L8M.Ib~(l.~LUt-G~rt8~ 1UJ:bULI!1. '£ l 

~tn.~rtt D ~tn._tt D 
································································································································································· 
....................................................................................................................................................... :::Lf.M. 1 

S'8 
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"' fi11:U"ael'U NaOH/ Cu$04 

A ~'U~'nuun€lu 

B ~~mCJ 

"' c ~~mCJ 
... . ... 

LbCJfl"lf'U~eJtJ€l~\i11'U'U'U 

"' 
fl. c ~€) fl~vhl1m~:u~'V'l~T1 "ll. B ~€1 :Uu~~\I'Vl€l~m€l'U 

~. A ~€1 ?lb~fl'Vl:U \1. A bb~~ B ~€1 u:u1'1 C ~€1 l'Ub61''U 
" ' 

b'V'l';i1~ ...................................................................................................................................................... . 

D ~uh 
17. m~'W1~~Bfl .Um.m1~~hJi1~11:UL~tJ1oU€l\l~:u~u5ti''W 

" 
fl. RNA vl1Vl1J1~~\IL~';i1~~m~€l~:n1'U 
"ll. DNA bU'W'V'l€l~U1~ll€l1 'Vl~bfl~tJ1Fl'V'l'Ub'UU1b~~tJ?I 

" ~. RNA th~fl€l'U~l'Jml1m~h1'U?t Vll.J~€l?IL~I'lbb~~ b'U?I 
" 

\1. DNA th~n€l'U~1mh•n~~€l€lflih1'U?t ?11:U'Vll.J~€l?lb~l'lbb~~ b'U?I 
" 

b'V'l';i1~ .............................................................................................................................................. . 

D 

A 0 

\~ 
HO-N-0 

I 
OH 

B 
/OH c 

fl. ~1bLV!U\I A "ll. ~1Lb'Vl'll\l B 

~. ~1LL'Vl'll\l C \1. ~1bb'Vl'l1\l D 

L'V'l';i1~ ...................................................................................................................................................... . 

··················································································································-·············································· 



*************************************************** 

~tr\ttrtt D ~tr\~ D 

.............................................................................................................. ····· .................................... ~L!.M. 1 

rtG~:::G S' ) ~L~LP, - rtG~:::G S' ) ~L~LP, '&'-
" ... n. 

~tv\1k!Gtv\ftlll.- ~L~LP,11Q-1~rtt.~ 'lei 
... ' n. n. 

~tv\1k!Gtv\ftlll. - ~tv\ 1k!Gtv\ftlll. 'fl. 

n~1!.~1rttk!m- n.~1!.~1M.tk!m ·u 

~t rtt.~G~ U~~U1~(}!.LU~l;t1 VNO &'Lkk!&'!.lelllb tL0-~11t.~ ·oz 

~tr\ttrtt D ~tn~ D 

................................................................................................................................... ········· ..... ······ :::L!.M 1 

n. 
8 Lr&!A.W~U&M.Q.1 0 :::~11 ) '&'-

' F' "' 
W~1~t-~~1 8 Lf&W~Lr&M.Q-1 0 'lei 

n. 
W~1,~~&'~~1 8 Lf&W~LI&M.Q-1 ) 'fl. 8 n,_v~1Jrt~rt~rtLt.lel~ftt o :::~11 ) ·u 

n. ' n. 
&'G~Ul1~l,.ru!.LU~111.1t-~1 rtG~1~t G]o ~rtG]-UL~ 

n. ' 
Z !A.rtlel~k!&--Jz!!t-G~t':l VNO MrtM~L~ Glel 0 f' l'b 11il5 ,J "=" FP 

n. 
1 !A.rtlel~k!&'k!&--G~t':l VNO MrtM~L~ Glel ) F' l'b 1111 , "=' Pi=' 

n. 
~~!]:~~1~ VNO ~rt~~L~ G~ 8 

~111.1~\;!1~11 t rbM~&--L~Gt.~ VNO ~rt~~L~ G~ V 

~[2]~~ 
VNO &--Gil.Lrt~t-~111.11&--~k!11 t}fb tG~MLLf . 61 

' ... 

L8 
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.n1fl~tnn .:J 

bb 'U'Ufle:J'UCl13J1~fl'J13J.W.:J'We:J 1;:, 



0 Jf 
A1'11Lb"il.:J 

u 'U'U aeJ'U m~1 ~ fl11 ~-w .:J'VHJ t "il"'leJ .:JU n L~~'LI~ii~e1 m·n~mJ ~·:w 
1I1:iln-anTH~~'LI~LL'U'Uif!'Ubft1~ 5 .ff'LI L~eJ.:J a1-a1'h L~Lflnfl 
~ ~ . 

89 

1. bb 'U'IJ61eJ'IJ m:u1 ~m1:u~-:J'WPJ 1 ~"'JPJ-:Jir n L~cru~lj~ PJ m-aL~EJ'LI~'J E.Jl~~mnT~b~mJi Lb 'IJ'U~'U b611~ 
5 .ff'U b~PJ-:~ 611-a~h 1:ubflf1fl .ffw1'5EJ:uPim~ntJ~ 4 bb'll-:~1"11m:um-ath~biJ'UPJPJmtl'W 5 ~1'U ~PJ 

' 
"' .J' 1.1 m'Wbt.mvn 

1.4 ~1'Uf11'al~bb~~tJ-a~dJ'Ut:-J~ 

1.5 v11tJf1'S~G"teru 
'U'U 

2. 1 tJ-a~m bfl~PJ-:J'Vl:JJ1EJ ../ ~-:~1 'U'a~~'Uf111:JJ~-:J'WPJ h~(9}1-:Jil\.Jfl11:Uf;\~ b ~'U"'JPJ-:JvJ1'Ulj bnruen1 'W 

f11';j~~1';if1l1 5 'a~~'U~PJ 

5 = ';i~~'Ufl"J1:JJ~-:I'V'leJh:JJ1f1~61~ 
' 

4 = 'a~~'Ufl"J1:JJ~-:I'V'lPJh:JJ1f) 

3 = 1~~'\Jfl'J1:JJ~-:~'V'le:~htJ1'Uf1m-:~ 

2 = 'a~~'Ufl11:JJ~-:I'WPJ hti'PJEJ 

1 = -a~~'Ufl11:JJ~-:~'V'le.Jhti'ew~61~ 
' 

1'1Ein11''1.h::b~lJ 

o o'WL~EJ'Wbfllje.J~1-:~ljfl11:JJ61"1J 
' 

'a::~'UA'n~.W.:J'V'lv11il 

5 4 3 2 1 
-/ 



~ Jf dt.~ I ~ 
5. b iJ'Ub 'UeJVll'Vl'Vll'VllCJ\9le:Jn1d'b d'CJ 

10. '111fl11:wfbb~~1.h~~'Umd'ru1Ulim=t~eJ5'UlCJ~\I~l\l 1 d'e:J'U~'d 
1 'U~il9l1.Jd~~TJ'U 

90 



91 



92 

.n1FI~'U'ln 1il 

Flru.f11~ tFI~el.:J 3j el~b m 'U n 1'Stfl'U 'S'J'U'S'J1leVel11~ 
~ ~ 

.ICl ~~ I ll.tC:/1 

tt~~n1-s'ltFI"S1~VI1il~n~11~ t "Sf.l'U 
~ ~ 
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ci .Q II ,c:t Ql Ql .c:t II 

~1'a1-:J'VI \1.1 n1"a'U'a~L:I.J'I.Jfi113J~el~fl~el-3 (IOC) bm.I10'Uflt.l.lll1W"f.lel{lbbN'IJn1'a\J~n1'aL 'afl'IJ~ 

~1fl1~1ij'mmcaL'ifl'IJlbbUUiluL~1~ s i'IJ 

lid 
~b't1EI1't11qj 

IOC 
1 2 3 

Ill .N 
~1'1J L '1Jel'Vi1 

1 1 1.00 

1 1 1.00 
" 

3. b .W-e:rvni1fi113Jb 'VI:w1~?f:w1'UL 'J(;11Virh'VI'U\91 1 1 1 1.00 

1 1 1.00 
" 

5. fi'J1:J.m~b~CJ\9l"U"EJ\Ib.Wa'VI1b'Vi:W1~?f3J 1 1 1 1.00 
" 

6. &eJV11b'V13J1~6'11'VI-r'U~b~CJ'IJ 1 1 1 1.00 

1 1 1.00 

n \1 n 'a'a3J n 1'a'VI ~ ~ el-3/if O'tt~ 0 'a~'U1'1J 01'a 

1. n~mi:W?fe:J\9lfl~e:J\Itl'I.J~(9l'\.J'J~?f\lflbb(;'l~b.na'VI1 1 1 1 1.00 

1 1 1.00 

1 0 0.67 

1 1 1.00 

1 1 1.00 

0 1 0.67 

1 1 1.00 

1 1 1.00 

1 1 1.00 

L Un\JO'a'a3JbL~~bL 'U'U'VI~~e:J'U 
1. ?fe:J\9lfl~e:J\Itl'U~\91'\.J'J~?f\lfl 1 1 1 1.00 

0 1 0.67 
.% 

3. fl'j"e:J'I.Jfi(;'I:!Jb'IJ€1'Vi1 1 1 1 1.00 
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ci I Q,l oCII Jl' Q.l Q.l J. .oC:il 

\PI1'a1-:I'VI ~ .2 fl1'aV111'11\PI"'f1Jfi'J111av\Pif'l~eJ.:I (IOC) "'ftl-:1 LL \J\J'VI\Piae:J\J'J \PI~~a11q'VIti'VI1-:Ifl1'aL 'ati1J 

L~tl-:1 aToa;i'J b11L~n~ n\J~\Pit.h::a.:~fi'm-aL'itJ1J~ . ' ~ 

IJd IJd IJd . "' .. 
II d ~b"'ftJ1"1f1ru ~L"'fti'J"'f1ty ~L"'fti'J"'f1ru fi1\PI"'f1JI'I'J111 

~ ., ~ ., 
LLU~~~ "'ftl'VI d d d av~P~fl%it~.:~ (IOC) f'l1J'VI 1 f'l1J'VI 2 f'l1J'VI 3 

1 1 1 1 1.00 H1~ 

2 1 1 1 1.00 H1~ 

3 0 1 1 0.67 1-U1~ 

4 1 1 1 1.00 1-U1~ 

5 1 1 1 1.00 H1~ 

6 1 1 1 1.00 1m~ 

7 1 1 1 1.00 1m~ 

8 1 0 1 0.67 1m~ 

9 1 1 ·1 1.00 1m~ 

10 1 1 0 0.67 1m~ 

11 1 1 1 1.00 1m~ 

12 1 1 1 1.00 1m~ 

13 1 0 1 0.67 1m~ 

14 1 1 1 1.00 1m~ 

15 1 1 1 1.00 1m~ 

16 1 1 1 1.00 1m~ 

17 1 1 1 1.00 1m~ 

18 1 1 1 1.00 1m~ 

19 1 1 0 0.67 1m~ 

20 1 1 1 1.00 1m~ 
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d I Q,l Cill II Ql Q.l .! .q 

~111.:1'VI ~.3 nTflll1fl1~'ti'L111:1Jf;'fel~flflel.:! (IOC) 'llel.:lbb \J\J'VJ~f;'feJU'J~Nflf;'f:IJq'VI5'VI1.:1n11b 1f.I'LI 

b~el-!1 1;111;11 b:IJbflnfl nuwq~n11:1J~~el.:ln111~~1:1J1~~\Jfi11:1Jf;'f1:1J11"'llel.:I\Jfi:IJ • v 

(Bloom's Revised Taxonomy) 

"' .,1 .,.,I .,.,I ,.,.,~ ' .., ... 
'llel'VI Nb'tlf.l1'tl1ru ~ b "'W 1 'tl1 '\) Nb'tiV'J'tl1ru fl1~'ti'Lifli11:1J 

v Ql v Ql 

bL '\Jf!Nfl .,1 .,1 .,1 aeJ~flltlel.:! (IOC) fli'LI'VI 1 fli'LI'VI 2 fli'LI'VI 3 

1 1 1 1 1.00 H1~ 

2 1 1 1 1.00 H1~ 

3 1 1 0 0.67 1-U1~ 

4 1 1 0 0.67 1-ut~ 

5 1 1 1 1.00 1-ut~ 

6 1 1 1 1.00 1-ut~ 

7 1 0 1 0.67 1-ut~ 

8 1 1 0 0.67 1-ut~ 

9 1 1 1 1.00 1-ut~ 

10 1 1 1 1.00 1-ut~ 

11 1 0 1 0.67 1-ut~ 

12 1 1 1 1.00 1-ut~ 

13 1 1 1 1.00 1-ut~ 

14 1 1 1 1.00 1-ut~ 

15 1 1 1 1.00 1-&1~ 

16 1 1 1 1.00 1-ut~ 

17 1 1 1 1.00 1-ut~ 

18 1 1 1 1.00 1-ut~ 

19 1 1 1 1.00 1-ut~ 

20 1 1 0 0.67 1-ut~ 
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!II d 
"tlel'VI p r LL U~fl'l'l:U'VI:U'l~ 

1 0.80 ~1tJ:U1f) 0.35 

2 0.66 0.33 

3 0.37 ' ... 
fle:J'U"ll1..:Jtl1n 0.47 

4 0.60 ' II ' 
fleJ'U"lJ1..:!..:11tJ 0.56 

5 0.69 0.65 
.. 
~1J1f) 

6 0.71 0.20 

7 0.46 0.54 

8 0.24 ' II 
fleJ'U"ll1..:J t11 n 0.62 

.. 
~:u1n 

9 0.40 0.43 

10 0.71 ' ... ' 
fleJ'U"lJ1..:!..:11tJ 0.69 

11 0.49 0.49 

12 0.66 0.33 

13 0.74 ' II ' 
fleJ'U"lJ1..:!..:11tJ 0.65 

.. 
~111f) 

14 0.60 
o II ' 

fleJ'U"lJ1..:!..:11tJ 0.35 

15 0.69 
o II o 

fleJ'U"lJ1..:1..:11tJ 0.32 

16 0.35 ' II 
fleJ'U"lJ1..:JtJ1f) 0.46 

17 0.71 0.69 

18 0.54 0.55 

19 0.74 ' II ' 
fleJ'U"lJ1..:!..:11tJ 0.65 

20 0.49 0.49 
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Q,l I II .:::1 

m-a~~ n~11~ b -aeJ'UIPI111fl1111a1111':ifl 
• 'II 

m'l'~liln~ m'l'&J m':i b'1t~'U1LL uu~u b?!1~ b u'U 1..X~ b~E.J'Uvhn'UL tJ'Un~:w 11il flf'lfl~m1:w?!1:w1'Hl ~~,r'W 
'IJ 'IJ • 

~1~CJ~~h1~1b U'Wn11~1ilfl~lJtJnL~CJ'W L\91E.JU1f'l~bb'W'W"il1fl~ftfl1~L~E.J'WLO~CJ (GPA) 1 'U.f11f'lL~eJ'W~ 2 
'IJ • 

tJ fl1'jPifl'l!f1 255 7 "tle:l~'ir m1E.J'W&J1 b'1E.J~li'h~u~rt m~L~CJ'WLO~ CJ '11 fl?!,:jhJ~1 lil1 n,!'W ~ liltJ m ~e.J'W~~ 
'II 

f'l~LL'W'W?!~ 11 f'l'WLb'jflbU'Wfl~:WtJflb1E.J'Wbrl~ 22 f'l'W~eJhJbtJ'Wmi:w'lJm~CJ'Wth'Wnft1~ Lbfl~ 11 f'l'W 
'IJ • • 

61\il'Vh CJ L U'W n6i:w'ir n b~ CJ'W~€1'\.J "il1 n,!'W~ liltJ m~E.J'W eJeJ n b U'W n6i:w ~ eJ E.J Llil CJ bb~ rt~ n":w"il~ij~1'W1'WtJ m~CJ'W . , " , 
Ln~ 'IJ1'Wnm~LLrt~~eJ'W bU'WeJm1G'i1'W 1: 2: 1 IPI1&J'V!Ginm~~\91fl1~b~CJ'W"tlv~ (ntyty1 hf'l?!l?!~.fityLty, 

' ' v 
2553; '1Jm.J11~ ~rt~~n~, 2557) 'ii~H1n6i&J~eJE.JVJ~'VI&Jiil 9 n6i&J bb~rt~n6i&J'IJ1~fle:l'U~1CJ?!111:Un 

d.l , • , 

5 f'l'W ~~1~bbtl~n6i&J'irm~CJ'WeJBmtJ'Wn6i&J~e:leJ~11eJrt~b5eJiil ~~bb?!lil~L'W IPI1~1~~ ~.5 
' ' 

IPI1'a1.:!~ ~.5 n1'a~!Pifl~11Uflb'iV'U1IPIV~~1'HlA1~1nfi1PI::bb'U'UbO~f.l (GPA) 111flb'iV'U~ 1 • 
tlm-aftn~n 2557 

OJ .. ..; ..; 
n~11 -a::~'UPI1111a1111':ifl ~~fl1':ib 'af.I'Ubo~v b~"!J'VI 

n~11brlo~J 3.67 30 1 • 
3.62 32 2 

3.60 17 3 

3.53 10 4 

3.53 13 5 

3.48 8 6 

3.48 26 7 

3.43 22 8 

3.43 35 9 

3.40 16 1 

3.40 20 2 

n~11U1'Ufl~1-~J • 3.40 29 3 

3.39 28 4 

3.39 31 5 

3.34 7 6 

3.34 40 7 

3.32 43 8 

3.32 42 9 
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\P11".i1.:J~ lil.5 m".i:5'1Pln~3J1!m'iv'U11Plviiilil1".iru1lil1nfi1fll::LL'U'ULu~v (GPA) .n1fllb'iV'U~ 1 • 
tJm".iAn~n 2557 (~B) 

.., .... d 0 .., d 
nq3J ".i::\Pl'Ufll113J~13J1".irl ~fln1".ib ".iti'ULufltl ~1\Pl'UL~'!IVI 

n~3.n.J1'Un~1.::~ 3.29 18 1 • 
3.29 41 2 

3.28 9 3 

3.15 34 4 

3.10 39 4 

3.09 23 6 

3.06 27 7 

3.06 36 8 

3.04 19 9 

3.00 5 1 

3.00 12 2 

2.93 21 3 

2.87 11 4 

2.85 24 5 

n~3JeJB'U 2.82 1 6 • 
2.82 15 7 

2.75 4 8 

2.71 2 9 

2.71 6 1 

2.65 44 2 

2.54 37 3 

2.39 25 4 

2.32 14 5 

2.25 33 6 

2.16 33 7 

2.00 3 8 

"il10n1';ioW"iJTHlJ1fl1fl~LL'U'ULu~a (GPA) .n1flL~a'U~ 1 Un1';i~m~1 2557 "l!B'I'!Tm~a'U 
.ff1.1:UnmJ~f1'l•J1U~ 4/5 h\IL~ti'U61\9l~~~LfH"l eJ1bi1elbiiB'l ~\IVI1'1Pll"l~61~bfl~ 611d.J1';i(l~\Plfl~a.J'!Tm~a1.1 hi' 

' 
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ml:JJ u "" ..1 
'Lim ~mJbi'I'II'VI • 

1 6, 5, 16, 18, 30 

2 12, 20,32,41,44 

3 9, 17, 21, 29, 37 

4 10, 11, 25, 28, 34 

5 13, 14, 24, 31, 39 

6 1, 7, 8, 23, 33 

7 15,26,27,38,40 

8 3, 4, 22, 36, 43 

9 2, 12, 39, 42 



d 
"!!el 

tl~::1~m~f>im~n 

1'11 bb 'VI'i.J .:1 

am'W~\11.:11'WU'l'1U'W 

'U1\161TJU';l111j"!!~ 'U'UVJ:rJ'U 
co, Q.l IV co, G 

lJ'VIllVlfJ1(;lfJ11"1f.f1~~1'UVl';l, 'VU'l. 2552 

fl';li"1161~11Jru;J~ 611"1J1iVlfJ11"1161~{ (bfli1) • 
V'l.l"l. 2552-2555 

fl1b1\lb~fJWJTUbV!~BlJoWVlfJ1611';lYi eJ1bflBD1'UbV!~BlJ 
'U 

"' "' "" "'il\1'\1!1\Yl'Ufl';l';ll'll?llJl 

VU'l. 2555 -D"'il"'ilD'U • 

-.il\IV!'Jinl"l~?l~bfl~ 

fl';j 
'U 

b1\l b~fJ'U?l~~~~bfll"l 

eJ1bflmiiB\I -.il\IV!'Jinl"l~?l~bfl~ 

BblJci' Pranchalee _ a@hotmail.co.th 
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